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FOHKST OCIDITIOflS IE THE SIEHEAS 





latjrodttotlon 


The State of California baa an area, In round nnmhere, 
of 100,000, 000 aorea, of vhloh about one-t):lrd bears forest or 
brush cover, and one- sixth bears, or Is oapable of bearing, for- 
ests of merehantable tinber. The forests lie mainly on the up- 
lands, and the topography of the State is suoh as to dispose them 
in a belt which, beginning in the southern Sierras, stretohea 
northward along their flanks, across the highlands at the head of 
the Eaoraxnento Talley, thence southward nearly to San Francisco 
hay; and brokenly thence along the ooast ranges to the Hexloo 
line, leaving the great Interior valley and the depressions in 

f 

the southeastern portion of the State unforested. bithin this 
belt the forests are by no means homogeneous, but very in ohar- 
aoter, oomposition, and density according to temperature and 
moisture oonditions. These in turn vary from place to place 
according to elevation, latitude, and position relative to the 
sea. Differences in elevation, produce the most abrupt varia- 
tions in climate, the effect on temperatures being the same in 
going from e lou elevation to a higher as in going from south to 
north, but scaoh more noticeable in coa^riaon to the distance 
traveled. Both rainfall and the relative humidity of the at* 
Biosphere aleo increase In a mrked degree with increase in ele- 
vation. Forest oonditions are therefore similar for long dis- 
tances horlxontally, but change abru^'tly with change in elevation; 
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and tlte forest belts, tclcln^ their fora froa the topography, are 
in general loogr and narrov with a northweateand-sontheaBt trend. 

Sox ojara ohy 

In its broader aspeots the topogxapliy of the State is 
quite ainple. There are two oaln upllfte: the Sierra Bewada 
extending along the inland border in a aoutheaaterly direotion 
for twO'-thirda the length of the State; end the Seaat Syatsa, 
oonpoaed generally of parallel ridgea lover than the Sierra, ex- 
tending tliruout the otate on Ita. seaward aide. Between these 
two syatoQia, and fbthher hesaaed in on the north and south by 
ranges oonneoting ihea, is the great o^tral Talley. And be- 
yond the mountains. In the southeast corner of the State, are the 
broad basins oonstituting the Xobave and Colorado dcsorts. 

The Sierras are the bighoat aountalnB in the State. 

?roo Sount Shasta at the north, with an eleTation of something 
less than 14,500 feet, to Kount IHiltney, a trifle higher, SOO 
Biles farther south, they extend in an alaaost oontlntious orest 
with an average eleratlon of more than 7,0C0 feet. The high- 
est portion of the range is from Lehe Tahoe to Bount Whitney, 
south of which the elevation gradually daoreasea. Berth of 
Lake Tahoe the system broadens out and ocnsleta of several ranges 
with oooasicnal valleys Intervening. South of Mount fliitney 
the ^ah Ute and Greenhorn ranges parallel the main Sierra -at 
intervals of about 15 olles, forming valleys thru whieh the two 
forks of the hern River flow. 

The topography of the northern Sierras is vary broken. 
Th t of the southern Sierras is muoh xzmre simple. The eastern 
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slopes Ox the range drop abruptly from the sinouit to a 
arid plateau* Vhe western alopea &re longer and ttni*e gradual, 
tho broken at interTala by secondary dlTldes aJMl by tremendone 
river oaiiyoas. 

Sx^aercTxs rivers head in the Lierras. xhe uost Impor- 
tant of these on the vest elope are: leather, tuba, nsscr- 

Ican, Cosiiim.eB, kckelTxsne, Calaveras, StanleXana, Huolitzsne, 

% 

Keroed, Sen Joaquin, ^.ings, Kaveah, teJe, and Lorn. rhe xange 
is caw, geologically Si^aaking, and these rlvero, alioost vlthout 
eaneption, flors for a part of their length thru deep canyons, of 
which the losemite Valley Is perhaps the moat fame us. fho ea- 
ters of maiy of theon are used in irrigating the valley land be- • 
low, or for the generation of eleotrle light and power. 

ihe eastern slopes of the range give rise to few large 
streams. The principal ones are long Valley creek, flow lag oat . 
of honey lake; I'ruokee Blver, draining lake 3'aiioe, Oar sen and 
aialker rivers, flowing northeastvard into bevads; and Owens 
Elver, Hoyliig soutLeast into Ovens I<ake. Eagle lake, honey 
Lake, Lake i'ahce, Kono Lake, and Ovens Lake all lie east of the 
Sierras* Bone of this vater resohes the ocean, but sll is 
either lost upon the desert or evupomtem from the surfaces of 
the lakes. 

. Iho Coast S^wtem consists in general of parallel 
ridges, low but steep, extending northwest and ssutheast, often 
in eluding fertile agricultural valleys, particularly shout the 
middle of the range. Its rivtas ere usually small, but thair 
water Is very valuable, partioulerly toward the south where the 
olimate verges on the arid. 
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Sorth Of San Tranolaoo Say, the Bountalas fbrKlng this 
^^acem knova oolleotlTely aa the Uoast Hangs. 5onth«artl, 
they are glTsn distinotlTs titlen, as Ibllovst Santa Craa Motia> 
tains, north of SBonterey nay; Uonte Diablo Tiangs, separating 
Santa Clara Valley fron the San Joaqain Valley; Santa Ltioia 
liange, extending Trom l^onterey say eontheaat to Santa ^aria hirer, 
with the Oabilon Hangs paralleling it to the eastreard. To the 
sonth are the 3an Kafael and the sierra «alrea trending easterly, 
the latter extending to Soledad ^ass. The San Bernardinos stretoh 
sonthoaat^rly fron Soledad 'aas, an;l. beyond than are the San Jaoin- 
toe and Cnyaioaoa moontains. 

The Coast honntains gradually laoreaee in eleTatiou 
fro» north to aonth. Berth of San 7rsaoisoo Bay the mean altitude 
of the rangea is about 2,000 feet. The San Kafael jtountalaa are 
higher, with a general elevation of about 2,000 feet, and a eon- 
slderable portion of the San Vaointe liaa above 7,500 feet, rising 
to nearly 11,000 feet in the San Jaolnto Peak. The range is 
rough and rugged thruout. 

At the heed of the Sacramento Valley, and to the north-' 
westward, is a Juaibled aeries of ranges that extend aoroes fkoa 
the Coast Syaten nearly to iteunt Shasta. These mounteins are ex- 
oeedlngly rough and Irregular, with an average elevation of about 
5,000 feet, tho oooMional peaks reach 8,0U0 feet. The prlnoi- 
pal ranges In the group arc the Siakiyous, the Soott jitountaina, 
the Jiarble ^untains, the Salmon Alps, and the Trinity b'ountaina. 
They ooutain very little agrioultnral land, but are forest lend 
par excellenoe. They are drained by the Uaoath and its 
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tributaries, nanely, the Soott, r^alnCBt Triait^ riyers, and 
to some extent also by the Shasta River. 

At the sontherc end of the great valley, in latitnde 34*, 
the Sierras and the Coast ranges are oonneoted by another esroas 
range, the Tehaoha?is. These are maah less la extent than the 
northern proas ranges and of leas in|>ortanoe. Tehaohanl PeeJk 
rises to an elevation of over 8,0O0 feet, bnt the s^an altitude is 
about 5,000. The slopes of the range are largely desert in ohar- 
aoter. 

The Orest Central Talley is about 350 miles long and 40 
to 60 zBlles vide, with an elevation ranging from ess lei^l to 300 
or 8U0 feet. It is drained f^om north and south of Saorsmento 
and San Joaquin rivers, vhioh unite just south of Saoranezrto and 
flow vest into ban Franoisoo Bay, thenoe into the ocean thru a 
break la the Coast Rsnge bnovn as Golden Gats. The floor of the 
valley is level or gently rolling, and the soil is exceedingly 
rich agricultural land. 

The soutbeaetem portion of the State consists of breed, 
depreet basins hemned in by mountains, and vith detaohed meuntatn 
ranges vhioh trend generally northwest and sortheest, rising abrupt-’ 
ly from the floor of it. *^ortjona of the desex^. are belov sea 
level’, vhile some of its aotmtalns rise to 11,000 feet. The soil 
is ifertlle in many places, but the rainfall is Insuf fie lent to 
support anything but the scant lest ^rovth, end altho it is 'culti- 
vated here and there in spots and contains valuable mlnerel ro- 
souroea, an immense area must always remain unproductive because of 
the lack of moisture. 


Relation to Climate 
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nxe topograph; of California la thas ahova to o one 1st 
eaaentlall; of alternate hl^ilands end lealanda. parallel to the 
ooaatf.the landward hl^lands having oonaldexabl; greeter eleva* 
tlOB than the aeavard. The orevalllng raovenent of air over the 
State la fs'Ois the \<eat or northneat, that la, from the Paelflo 
Ooean, the aooroe of molatnre* The effect of this airangement on 
the rainfall la apparent* The ed.r onxrenta meet drat the Coast 
Range as a harrier, and, being deflected npiward, denoslt some of 
their moisture, eapeolall; on the eeward slopes. Croeelng the 

« t 

great valley they strlhe the Sierras, and after being wrong ont 
once more, flow down the eastern slopes, having lost somewhat of 
their moisture, hut being especially deficient In relative humid- 
ity • Considering that dte rains have their origin in the north 
Piiciflo we should exueot that the northwest portions of the State 
would be the wettest, and that the rainfall would decrease Inland, 
except at constantly greater elevations, and also toward the south. 
This la precisely the ease as the rainfall chart (Fig. ) clearly 
shows. 

The area of heaviest precipitation ihms a belt which 
Inolndes the northern Coast ranges, the mountains at the head of 
the upper Sacramento Yalley, and tho upper levels of the Hlerras. 

It Is surrounded below by suoeesaive belts of lighter precipitation 
which are Ihlrly broad on gentle slopes, but narrow on the steeper 
slopes. Toward the southecust, and with lessening elevation, the 
precipitation ooustantly decreases until finally In the desert 
lowlands the precipitation for a whole year nay be too saaall to be 
measured. 
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Thruout the «hole State the hoaidlty 1b. lev dariag' the 
ffoamer. Little or no rain fhlla between May end CoTcidber, and 
the roanltlng aridity ooahined crith the Intenae beat during eraiB- 
mer are chiefly reeponaible for one of the noat laportant of the 
foreat problena, nanely foreat fire* 

goreat Regiona 

The State dlTldes itself natnrally into three forest re- 
gions whloh cay be deaignated the Redwood Belt, the Sierras, and 
Southern Califbrnla. The first ooenpiee a narrow strip of land 
along the northern ooast, rarely extending inland aore than Zb 
nlles. The last Inolndes the ranges sonth of the M5th parallel 
and the inner ooast ranges north to San franoieoo Bay. The 
"Sierra Platrlot" Inolndea the Sierraa proper, together with the 
Trinity, Soott, Sishiyou, , and St. Helena ranges, and the Earner 
Monntains. The basis of this dlTlsion lies to some extent in 
dlfferenees of foreat oomposltlon, but espeoially in the differ- 
ences of problems of forest oanageicent vdxioh eaoh dlstriet presents. 

The redwood belt and eonthem OalifOznia ejre described 
in other reports. This report oonoems itself solely with the 
Sierra distriot. 

The Forest 

The'fbreste of the State are oharaoteriatioally oonlf- 
exouB. Broad leaf speoies ooonr along streams and fbrm open park 
like groTes in walloys and on the lover foothills, and they are 

not lacdclng^ on the moontains as well. Bat the balk of the pro- 

« 

teotiOB. fSreat and praotioally the entire oommeroial forest eon- 

I 

slats df oonlferoas speoies. 


I 
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ypothlll eoreat 

The Thothill region with its eeniarid eliBete has a 
oharaoterlstloall; open or bmehy fbrest of low, braneh; speales* 
The roXstlTe humidity is ooB^ratively low, and the rainfall leas 
than SO inohea annually, ooourring moetly in the winter. la oon- 
aequenoe the eoll, ezoept near atreama, ia parohed and dry during 
the growing season. Falls of anow are of rare ooourrenoe and 
are yery light, the snow seldom remaining on the ground for more 
than 24 hours at a stretoh. 

The soil oomprisea olay yoloanie sand, grayel, and 
yarlouB intermedia te mixtures. The usual soil of tha west slope 
of the Sierras is a grayelly or sandy loam. The aoloanio soil 
is found mainly on the east slope of the Sierras and about the 
extinct yoloanode in the northern Sierras. 

The foothill forest oontaine three prinelpal epeeies 
of treee, namely, yalley white oah ( Ciuercus lobats ). blue or 
mountain oak ( -.^uercus d ouglasl i ) . and gray or digger pine { .t Inoa 
sablniana ) « These ooour together to some extent bnt their nat> 
Ural ranges differ allghtly, and eaoh has a tendency toward 
forming pure stands. Whether they are pure or mixt, the foresta 
of the foothills are almost Inyariably open, the trees standing 
at wide Interrala with brushy or grassy stretohes between them. 
Sone of these spool es produoe saw timber, with the possible sx» 
oeptlon of digger pine. On rare oooasiona it forma a olear 
bole to a height of £0 to 26 feet and in localities where bettor 
timber is wanting it is aometines called upon to furnish rough 
material for local use. All three fumleh fuel wood of ?<»Beidiat 


Fraacbco 
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inf9rior qtiAlity, tbo oaJcs preferred to the pine. litres 

when tliey gvov in elose eta ads these epeeiee are inolined to pre- 
serve their hranohy habit. She pine is partlonlerly reoarlrahle 
as rarely anenming the ooaifercms fom, hat mnde ottt etout 
hranohea from e short tnuUc. She artaade of the oak speoiee are 
deoidedly orohard-lUce. 

The valley oak has the losest altitndinal range oooxir- 
ring at the valley levels and not ertending far above then. la 
the aigger pine eeldoa eoaea doim to the valley level, these \vo 
Bpeoiee rarely Bingle. 

The range of the blue oak is somewhat higher, the ape- 
olea being rare at the velloy level ai^ psrtioulsa'ly ahtasdant on 
the lower fOothllla. It aiizea with the vall^ oak on the one 
hand and with the digger pine on the other; hut thruout the re- 
gion of ita best develoinent it forme open atesda of pore srovth, 
and of strikingly plotureeque appearanoe. (7ig. )• There 

ia a aaggeatioii about the tree as If a rdilte povder had been 
plentifully apx'ixikled over it, which gives the bluish oast to 
the foliage and the dead whitoaeaa to the bark that render the 
tree unaiatsLjca'ole , even at a diatanoe. 

The digger pine oooura at the highest levels of the 
foothill belt, mingling with the hlud oak below and with yellow 
pine, red fir. and other atregglera from the middle belt toward 
the upper limits of its range. It oocaaloae-lly fbnna etezKle 
of a moderate degree of density, but more often the trees a^re 
distributed singly at vide intervale or la olunpe of half a doe- 
en. Like the blue oak, its foliage has a bluieh or gruylsh 
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3>3t it OBO of its altemotlTS naJDe6'>-’'sra7 pins'*. 

TIls ether end sore coanon asms of "dlgirer pine* oobss firov the 
fhet that Ihe lergt; resinons Sirsdu vere fcnaerly used for food 
^ the digger ladl&BB. They are boms la enorsc-ns oenea i»hleh 
Eluster alvn^ the Drsnohe«t are ia.pevfestl:' oonoea^ed \ij the 
tiiin, aro«n. 

Other osuaslonsl iaeiBlars of the foothill fore at ors 
uoeen's oppress, buokeys, Chrlstsiao berry, red hod, frsiacB'* 
tie. Syoeaors aaC. will ova ooottr vhero the pro^eaoe of atroaBCi 
mitigeted the ^xtA*eixe dryneaB of the arerage foothill soil, 

fhs foothill forest, oooupyln^ the levor slopes, has 
ooapsrati rely little effeot is regolatiz^ the nxa-off of etreaoa; 
and containing no tiiobor spsoios, has aoall bearing on the tlaber 
8^PT>l2r* prlndip&l nse of it is as paatnre, and in aeleotel 

areaa for ranoiJ.£g. 

Yellow .‘ins Forest 

The aain body of oonnaeroial tlsber ooonplea the middle 
eleyetions. It lies between 1,60C‘ and 5,000 feet in tiie north-' 
em ranges and between 4,000 and 6,000 feet in the sonthem 
Sierras. Zt has there :Sb re an extreme altitudinal range of about 
6,000 feet, but its average range at any particular latitude la 
from 5,000 to 4,000 feet. Its width varies from 15 to 56 bIIob, 
depending on the rate of slopes. 

This forest yields ahimdent and valuable timber and la 
praotloally unbroken In extent. Yellow pine and sugar pine are 
the trees of first Is^ortenoe, and are usually asao elated with 
incense oadar, Douglas spruce, and white fir. The infrequent 
groves of bigtree occur at the x^par levels within this belt. 
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The oonpoeltlon Tarlea with soil aepeot and eleTatlon. . 

The bnlh of the nerohantah la timber is yellow pine whloh fbraa - 

OB the average, SO to 50 per oent of the stand. Inoenae oedar ' 

ooBprises SO to 30 per oent; sugar pine, the stand of «hioh la | 

rezy variable, 5 to 25 per oant; Donglaa aprnee 6 to 15 per oent, 
daoreaal^ in importanoe fjron north to south. Jeffrey pine, a 
olose relative of yellow pine, oooasionally fonts 5 per oent of 
the stand on sb&II areas; and the sane applies to the stand of 
bigtree. Of less Importanoe are blank oak, tan oak, oanyon live | 

oak, yofw, torreya, oottonrood, alder, dogwood, staple, servioe- J 

I 

berry, and various ohaparral spool as that sometimes asanme ar- j 

! 

boreaoent form. fellow pine is well distributed thruout this j 

merohantable belt of Ibreet, but forms the largest peroentage of 
the stand at the lower elevations. dt the upper levels it is 
replaced to some extent by ^sfftrey pine, and the sogar pine and 
idiite fir are relatively more abundant. Jeffrey pine does not 
ooour below 6,000 feet, and white fir is represented below 5,000 
feet only by soattered individuals. Douglas spruoe has a wide | 

distribution on north slopes in the northern part of the region, 
partioularly in ‘^e Klamath basin. Here it often forms 50 par 

A 

oent of the stand on the shady slopes of oanyons, the sunny 
slopes being oooupled by yellow pine. T:hibe fir and sugar pine 

I 

also prefer the cooler, moister Bltuatlons, henoe their ooouzv 
renoe at the upper levels and on north slopes. Inoense oedar 

t 

has a distribution muoh like that of yellow pine. 

I 

The foreat, as a rule, is rather op«i but the splendid 
development of the trees oomposing it permits a heavy stand of 
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tlaber. Good ncrohautable tjnibor Taries froD I5»000 to 50,000 
feat B. por aore, and aTori^ first^ole-as Tiz^a forest vill 
yield about S5,0C0 feet* The forest oonsists of trees of ^13 
ages but the large trees hare a di^xroportioziBtely large reproo 
aentatioB. Boot of the stande ahloh hare not been oulled are 
long oreroBsture. 

;5ub- Alpine Forest 

The upper lerels of the oerOhantable tlnber belt are 
in reality a transition type oonneoting the yellov pine-sugar 
pine forest irlth t he f ir-lodgepole forest abore* The most im- 
portent speoies of this last naaed forest are silTsr fir ( Abies 
nagrifioa ) . lodgepole p ine . ( "Inus murrayans ) , and Jeffjrey pine, 

( :*inua Jeffrey! 1. Oooasional oosstltuents are vhite fir ( Abies 

conoolor ) and sugar pine, stragglers ften belov. The silTer 

fir and fefftrey pine are also found oooasiozuilly in the yellov 

pine forest, and in plaoee in the northern Sierras patehes of 

lodgepole pine interrupt the extent of the yellov pine forest at 

the same eleTetion, the seldom mingling with It. At the highest 

elevations are found the typioally sub-Alpine speoies, silver 

pine (P. montloola), foxtail pine (P. balfourlana ) , vAilte bark ' 

I 

pine (P. albloaulls), and blaok hemlook (Tst^ msrtenslana} . 

The lime spparatlng the uj^er or fir- lodgepole forest 
from the 'nlddlo or yellovv pine-sugar pine ibrest being deter- 
mined by moisture and temperature oonditions, is neither very 
sharply defined nor very regular. It rises gradually from north 
to Bouth, but dips dovn looally on north and east sloxtes, thleh, 
not reoelving the direct reys of the sun, are usually oooler 
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and ZBore hnold than other eaqposnrea. The stain Mist slope of 
xhe Sierras, hOf«;eYer, is an exoeptlon to this mle, the aolsture- 
bearing wind a fipoa the j?aeifio being ehnt off by the ensmit of 

the range. On the east slope of the Sierras, therefore, the itp- 

*• 

per belt is higher than it is on the Best slope, the lover lijait 
of it seldom going below 7,00C feet eren in the northern Sierras. 
The forests of this belt are apt to be soetterlng and patehy. 

The silver fir tends to form pure stands, as does also the lodga- 
pole. These pure atands are often of great density, pertlonlar- 
ly at the lower elevations, and are the only forests of the State 
ontside of the redwood belt to form any ooneiderable depth of 
hiuDUS. The pare stands are mxuih interrupted by alzt open for- 
eats or by barren stretohee, or where fire has destroyed the 
original forest, by ohaparral. Chaparral speoies are found with- 
in all stands that are not dense enough to exolude t}«n, and \dien 
fire kills the forest above then, they sprout and spreak over 
the area. The prlneipol high elevation speoies are Osataaopsis 
seauervlrens. •^rxmvB denlssa and Oeanothua . 

Timberllne Ilea at an altitude of about 6,000 feet in 
the northern cross ranges and at 10,600 feet to nearly 12,000 
feet la the southern Sierras. This line is even more indefinite 

and irregular than tlie line betrveen the yellow pine and fir for- 

\ 

eats. On the southwest slope of 2^unt Shasta, i>atohe8 of white 
bark pine ooour at an elevation of 9,800 feet and on barren peak 

in northeaatem Ifodoo County, the sane speoies ooours iq> to 9,600 

✓ 

feet. Suoh oases, however, are merely sporadie and due to pe- 
ooliaritlea of situation that do not hold tliruout large azeas. 

/ r 
/ 
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Chaparral 

The tana "ohaparral" oone? froa the Spaaleh aih' oeane 
literally a "thloket of erergroefs oaka*. la aoathem Celiforala 
it la aoaetlnea OBOd la this aarroa sense to denote oortala pia*- 
tlealar apeoies ooB^jOsing the hraahy grovth. But It has also 
a broader algnlfloation, heia£ used to dosl^^rte dense, brushy 
growth of all daaerlptions, end this broadar Biouiin^- la the one 
nsnalXy attaohed to it. The stand of ehaparral Taries ooni?lder- 
ably, both idth the eleratloiu and vlth the dharaoter of the for- 

I 

eat nxider vhloh It Is ibnnd. 

The ohaparral of the upper and lelddle aloc'ea of the 
Slerraa Is oomposed of Tarlous speoiee of saaaanlta ( Arctoata - 
phylos ) , bnoh brush f Ceenothua ) . scrub oah, and wild plaa and 
oherry ( ?ruaue ) . Oertsin of theoe usually fora a variable under- 
growth la the tiaber and often ooour in pa to bee that ooatala no 
trees. On the foothills, is addition to Aret ostaphs lo a . Cean - 
othno . and oaks, are fotmd greaaewood ( Adenostoaae ) . yerba aanta, 
( iSrlodiotyon ) . mountain wahogany ( Qerooaarpua ) . ooffee-berry 
( hhaamua ) . and others of leas importaiKie. 

On the foothlUa ohaparral often forma the prineipal 
ooTor,. The stand at the lower lewela la ''rarely denae, and al- 
ternates with open atretohes of grass. Vlth Inorease In elewa- 
tion there la usually an Inorease In the density of the ohaparral 

I 

up to the point where the oonnerolal foreet begins. In the 
open foreet, ohaparral still forms an Interrupted ground voyer 
but in the sense forest it may be entirely laeking. Patohes 
of pure ohaparral without trees oo our thruout the Slorras, 
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peurtlonlarly at the higher eleratiosB. They alnost liiTarlably 
ooonpy Bitiuttlons that are oapahlc of prodoolag; tlnber, and their 
origin lies in forest fires. The struggle for growing sraoe 
between ohaparral and timber is oonstant, especially at eleTa- 
tions of more than 6,000 feet, and the balanoe is, as a rule, 
nicely adjusted. rhen the natural balance is disturbed, as by 
fire or lunbering, a shifting tabes place, and as the forest is 
usually the one to suffer by these disturbances of equilibrium, 
ohaparral is i nor easing its area at an alarming rate. There 
ohaparral and timber onvur together, the effects of severe or 
suooesslve fires are to give increased light and growing space 
to the ohaparral species which reproduce by sprouting, thru the 
removal of the trees, whloh reproduce onl^ by seed. The ohap- 
arral therefore, increases in extent and density. ^here fires 
ooouT in pure ohaparral, however, they weaken and Ihin the stands 
of it, for some of the plants are certain to have been billed 
outright instead of merely being burned beeb, and there is no 
compensating bettoment in growing oonditions as there is where 
the chaparral grows beneath timber. Fires, therefore, first 
turn forested areas into ohaparral areas and finally ohaparral 

A 

areas into grass patohes or barrens. The "balds” or grassy > 
topped mountains of northern California originated in this way. 
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9hlt« rir atvdy, Oallfornl* 

Dx»1aii 4 typa 


Traas £ Inehaa aad orar la ilaaatar braaethli^ on 60 aaraa 
Olwatar 


braaflt- 


Ittoaaaa 

Tallov 


Jaear 

Blaalt TodMnela 

bl^h • 

>:hlto fir 

eadar 

plaa Ita4 fir 

plna 

aaJc 

plaa 


lac has 









1-10 

88.10 

9.91 

8.68 

£.88 

4.M 

0.80 

.01 


If 

8,00 

.T4 

.40 

.34 

.44 

a a 

• a 


14 

£.68 

.44 

.4£ 

.£8 

.30 

. £ 

• a 


16 

£.3£ 

.88 

.4£ 

.11 

.£0 

a a 

a a 


18 

1.84 

.88 

.34 

.a 

.1£ 

a a 

a a 


£0 

l.£6 

:s8 

.40 

.34 

.04 

a a 

a a 


££ 

1.50 

.86 

.34 

.11 

.££ 

a a 

a a 


£4 

l.£6 

.86 

.84 

.38 

.08 

a a 

a a 


£6 

.80 

.8£ 

.6£ 

.18 

.10 

a a 

a a 


£8 

1.14 

.£4 

.18 

.41 

.!£ 

a a 

a a 


80 

.T4 

.18 

.80 

.£8 

.£4 

a a 

a • 


S£ 

.T4 

.10 

.08 

.38 

.!£ 

a a 

a a 


34 

.64 

.10 

.14 

.M 

.10 

a a 

a a^ 


36 

.46 

.16 

.40 

.4£ 

.14 

a a 

a a 


88 

.££ 

.04 

.06 

.£4 

a a 

a a 

a a 


40 

.£4 

.08 

.06 

.£4 

.It 

a a 

a a 


4£ 

.14 

a a 

.04 

.!£ 

a a 

a a 

.01 


44 

.11 

.04 

.04 

.16 

.08 

a a 

a a 


46 

.18 

.08 

a a 

.10 

.08 

a a 

a a 


48 

.!£ 

.06 

.06 

.£0 

.08 

a a 

.01 



.08 

.04 

.11 

.18 

.04 

a a 

.01 


8£. 

.0* 

.01 

.04 - 

a a 

.04 

a a 

a a ' 


84 

.04 

.04 

.06 

.18 

.04 

a a 

a a 


86 

a • 

a a 

a a 

.08 

.10 

a a 

a a 


88 

a a 

a a 

a a 

. .10 

.84 

a a 

a • 


60 

a a 

a • 

.08 

.!£ 

- .08 

a a 

a a 

Grand 

61-64 

.04 

a a 

.04 

.44 

.14 

a a 

a a 

total 

Total 

104.68 

14.44 

10.76 

9.04 

T.88 

.6£ 

.08 

147.10 

Par oaat 

Tl.ll 

9.81 

7.81 

6.14 

8.18 

.4£ 

.06 

.100.00. 
• f 


Traaa 

1£ Inohaa 

and orrar 

in dlaa 

atar braaathl^k 



Total 

18.08 

4.16 

4.91 

6.£8 

£.84 

.01 

.06 

36.40 

^ar ooat 

49.81 

11. TC 

18.81 

17. £8 

7.80 

.06 

.18 

100.00 


Traaa 

18 laohaa 

and orar 

In dlnoatar braa.<^thlcli 



Total 

10. TO 

£.68 

3.64 

5.4£ 

£.04 

a a 

.08 

£4.84 

Par eoat 

43.60 

10. 9£ 

14.88 

££.09 

8.81 

a a 

.28 

100.00 


Traaa 

£4 Ino^a 

aaA arar 

In 'tlaa 

atar traaathi|Hi 



Total 

6.40 

1.60 

1.60 

4.48 

1.T£ 

a a 

.08 

16.68 

Par ooat 

3T.96 

9.49 

18.41 

£6.67 

10. Ki 

a a 

.58 

100 .00 
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:'taa4 tables, Hatt« Coaaty, Jallfarala ^ 

?abl« 2.— -ATerara of S' aoraa, e,50-> faat alaaatloa 




Yallaw 


Whlta 

3 

1 

i 

1 

Othar 




plna 

pina 

fir 

apraoa 

eadar 

apaalaa 

Total 



Armn^ atuibar of 

traan par 

s 

a 



All 

dlsTBatare 


6.16 

0.46 

Sf.36 

10.45 

18.90 

110.96 

Par 

oant 

4S.6U 

8. IT 

.66 

ET.SO 

e.T9 

-15.86 

ICK .00 

If" 

and orar 

12.06 

f.tc 

.10 

6.00 

1.50 

10.15 

37.80 

Par 

oant 

40.35 

6. to 

.fT 

16.60 

4.09 

60.67 

100.00 

10" 

and orar 

10.65 

l.TO 

.10 

5.50 

.90 

6.40 

05.05 

Par 

oant 

4r.i8 

6.T3 

.40 

a.T8 

8.56 

£6.65 

130.00 

»4" 

and orar 

6.90 

1.66 

.08 

4.60 

.65 

0.66 

16.40 

Par 

oant 

4£.0T 

9.46 

.01 

00.06 

6.96 

16.16 

100.00 


Tabla S. —Ararat of Bif aoraa, 2,600 feat elaratlon 
/.Tarawa auaiber of traaa par aora 


All 

dlasatara 

64.40 

11. ec 

03.80 

16.50 

13,70 

6.90 

100,00 

Par 

oant 

54.19 

11.76 

03.16 

10.40 

13.60 

3.00 

IOC/. 00 

U" 

and orar 

16.00 

55.40 

6.55 

6.86 

8.60 

1.46 

46.06 

Par 

oant 

.63.46 

10.04 

10.07 

19.76 

19.10 

5.05 

100.00 

10" 

and orar 

11.96 

4.40 

4.66 

7.00 

6.05 

.45 

55.00 

Par 

east 

63.96 

10.50 

10.06 

00.16 ' 

17.76 

1.00 

100.00 

04" 

and orar 

9.10 

3.75 

0.96 

6.30 

4.00 

.10 

£6.4) 

Par 

oant 

34.47 

14.01 

11.07 

03.66 

15.91 

.30 

100,00 
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tables, Bstts Ooanty, C»llfonils 
Table 4.-oATersff« ef KT eeres^ 4,300 feet eleYStion 




Tallow 

Thlta 

^ti#rar 

Inaanaa 

ooarlea 

Other 




plna 

fir 

piaa 

oadar 

apruoa 

Bpealea 

Total 


* 

'^Taraira sanber of 

treaa par 

ears 



All 

4i east era 

59. IT 

is.ei 

23,87 

•0,14 

4.10 

14.78 

149.99 

Par 

eant 


lft.91 

15.74 

18.48 

4.08 

11.11 

100.00 

11" 

a&d orar 

14. 8T 

T.IT 

4.41 

4.84 

1.81 

8.16 

44.16 

Par 

oaat 

Sft.ftft 

14.44 

14.94 

10.95 

5.80 

18,74 

100.00 

18" 

and OTer 

11.40 

6.84 

8.59 

0.48 

1.08 

4.14 

83.88 

Par 

oant 

54.91 

18.84 

14.88 

10.30 

4,16 

11.81 

100.00 

14" 

and oTsr 

8.91 

ft. 16 

4.68 

1.61 

1.96 

1.86 

sfi.ee 

Par 

oar^t 

55.18 

lO.TT 

18.51 

10.81 

7.88 

7.38 

100.00 


Table ft.— -'T’evaire of tc aorea, 4,ftOO fast elaratioa 




mta 

Tallow 

Sa^r 

Incaaaa 

Coai^laa 

Other 




fir 

plna 
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oadar 

apraoa 

apaolaa 

Total 



Aram?# musber of 

traaa par 

aora 



..i: 

dlnawtara 

£ 6.66 
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10.40 

14.25, 
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4.90 
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oant 
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IS. 66 

17.64 
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icn.oo 
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and rar 
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18.16 

10.50 
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1.05 
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Par 

oant 

£4.18 

02.44 

18.86 

18.50 

1.88 

4.Eu 

10( , 00 
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and owar 

11.40 

16.80 

9.65 

6.40 

1.00 

1.05 
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]»ar 

oant 

24.41 

32.65 

22.46 
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and over 
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8.86 

6.40 
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Par 

oant 

£6.20 

03.04 
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14.64 

2.44 

.48 

100.00 
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rteat iiQtt* Coast;, Jsliforsis 

Tsblo 6.— Arars^ of t ' sorao, 8,000 faet aloastlos 


uisaetar 

tblta 

Sxa^ar 

lallaa inoansa 

Otbar 


bressthiifb 

fir 

plna 

ploo 

oaAar 

mpnnlnn 

Total 

Inobos 


.-raraira 
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o 

traaa 

par aera 


1 to 10 
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£.50 

1.96 
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It 
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1.T5 
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1.00 

.10 
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.50 
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0.80 
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34 
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£.85 
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08 

.TO 
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.6-) 
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4C 
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£.46 

48 
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.15 
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l.TO 
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46 
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4.60 
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.50 

Total 
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Por oost 
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16.15 
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100,00 
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Celav^rM >-'e«tsst7 
pl»« • pin* tyi>e 

ATerftr* of BIS cor»« at B^OOO fa«t olaTatloa 

Dlaaater 

broaat* 

hiirlt ^hlte fir ^adar plaa Tallaa plaa 

Inehaa • 


1 - « 

111.56 

48.76 

53.68 
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.88 
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.18 


S8 

.44 
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4S 

.86 
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.13 
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46 

.89 
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.tT 

.11 

.18 

.18 


60 
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.10 

.14 

.13 


BS 

.18 

.07 

.14 

.06 


64 
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.04 

.18 

.09 


66 

.10 

.06 

.17 

. ‘6 


66 

.06 

.08 

.18 

.05 


60 

.-06 

.03 

.19 

.08 


61-60 

.06 

.03 

.48 

.08 

Oraad 

81 - IS’.' 

.01 

a a 

.18 

V* 

.01 

total 

Total 

189.14 

64.61 

59.53 

Z4.BB 

£47.93 

Par oant 

68.09 

88.03 

16.86 

10.08 

100,00 


Traao 16 Inohaa aad ormr 

in dlaaatar traaothigh 


Total 
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S.7C 
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8.66 
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Par oaat 
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16.00 
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braaathlgh 


Total 

6.64 

5.04 

3.16 

8.07 

15.81 
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43.18 

88.01 

88.86 

14.99 

100.00 
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utsnd tublra. Stedexv v.'o«ntj, 



7abl« 

a 

• 

1 

1 

4 

• 

3 

o 

80 aoroo 

1, S.OH) 

t9%t 

•iBTBtiOB 




^gFMT 

Tollow 

BlMb 

kbit* 






pi a* 

pi BO 

ook 

oak 

o«4ar 

bBOlC«7« 

Total 


* 

■'•Torait* munbar of tr*«8 pnr 

•or# 



All 


88.98 

18.80 

IS. 16 

1.8v^ 

0,08 

*0.08 

88.00 

P*r 

oent 

81, TO 

88.80 

88.46 

6,14 

.09 

.09 

100.00 

IB” 

•ad OT«r 

9.88 

4,80 

8.88 

.38 

• • 

.06 

81.00 

P«r 

o«n4 

48.98 

81.90 

80.84 

1.8T 

• • 

.84 

100,00 

le* 

•nd 0T«r 

8.S0 

8.80 

8.88 

.80 

• 6 

• 6 

6.18 


o«nt 

£8.88 

88.88 

39.66 

8.66 

• • 

• • 

100,00 

84- 

•nd OTvr 

.98 

1.80 

1.68 

.80 

• • 

» • 

4.80 

P4r 

omnt 

££.8£ 

86.6? 

44.06 

4.T8 

• 6 

• • 

w,oo 


Tabla 9.^ 

-Araraifa of 

80 aaraa. 

4.000 

faet alaratlaii 


Tallaa 

SB^rar 

Ineonaa 

blaok 



pi no 

plaa 

aadar 

oak 

Total 


/'▼arara anabor of traaa par 

aara 


All dlnKrtara 

60.80 

8.58 

4T.40 

8.60 

138.38 

‘*ar eant 

86.88 

8.8T 

84.84 

4.91 

100.00 

IB" and orar 

68.80 

8.18 

19.08 

6.48 

64.68 

Par oaot 

66.90 

8.88 

89.86 

6.40 

100,00 

18” aad arar 

88.46 

1.40 

14 ."o8 

8.36 

48.88 

Par oaat 

68.46 

8.10 

n.o8 

T.40 

100.00 

84” and arar 

14.60 

1.80 

9.60 

1.80 

8T.80 

Par oaot 

83.81 

4.T6 

84.08 

6.66 

100.00 
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tablet, SbAara Canutty, i^aliforaia 


Tablt 10.— Tara#* of 8 oaraa. 5,300 faat cloTOtloa 


Oiaaotar 

Yallov 


Thita 

Inaaiiaa 

ilaab 


traaat^tl^ 

p'Ba 

plna 

fir 

oadar 

oak 

Total 

laohaa 


Ararat 

mu^Ar of 

traaa 

par aara 


1 to 16 

6.36 

T.96 

11.86 

16.9C 

0.5 

43.36 

12 

.80 

1.00 

1,06 

8.10 

.40 

6.46 

14 

.to 

.60 

.60 

l.TC 

.56 

8.96 

16 

l.TO 

.16 

.36 

1.60 

.50 

4.10 

18 

.66 

.40 

.66 

1.80 

.86 

5.06 

83 

.88 

.TO 

.50 

1.10 

.80 

8.86 

SC 

,•0 

.86 

.56 

1.06 

.!■> 

8.66 

84 

.9ii 

.66 

.60 

1,6C 

.10 

5.66 

86 

.60 

.36 

.80 

l.Oi 

.•^8 

8.T6 

SO 

.80 

.46 

.66 

.T6 

a a 

£.46 

SO 

.T6 

.66 

.60 

1.40 

.06 

3.36 

sc 

.48 

.S8 


1.56 

a a 

8.86 

54 

.46 

.66 

.90 

1.00 

a a 

8.90 

86 

.TO 

.40 

.80 

1.80 

.10 

5,t0 

38 

.50 

.60 

.90 

.76 

• a 

8.86 

4C 

.40 

.46 

.80 

.T6 

a a 

8.40 

48 

.TO 

.46 

.60 

.40 

9 9 

8.86 

44 

.40 

.50 

.65 

1.10 

m a 

8.46 

46 

.66 

.36 

.40 

.66 

• a 

1.96 

48 

.46 

.40 

.66 

.50 

a a 

l.TD 

4 to 0 

l.i: 

8.36 

.65 

.TO 

a 9 

4.80 

6 to T 

.5: 

.50 

a a 

9 a 

a a 

.80 

Totel 

80.60 

19.86 

84.60 

38.46 

8.50 

135.86 

t^r oont 

19. 6C 

16.89 

85. 3T 

56.63 

8.19 

IX .ao 


Traaa 

18 laehaa 

and orer 

in dlanetcr braaathlph 

Total 

13. T8 

lO.TvT 

18.86 

8C.86 

1.66 

6U.60 

Par east 

85.46 

IS. 86 

80.90 

34.66 

8.88 

100.00 


Traaa 

18 Inohae 

and orar 

la Slaaetcr braaethl^h 

Total 

10.36 

9.40 

10.66 

16,38 

.TO 

46.46 

Par oaat 

88.88 

80.84 

88.93 

35.04 

1.61 

100.00 


Traaa 

84 inehaa 

and orar 

In dlaeatar braaethii;h 

Total 

6.36 

8.80 

9,10 

18,10 

.86 

38.00 

Par oast 

81. 9T 

21.66 

83.96 

51.84 

.66 

100.00 
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JeBorlptlon of Speoles 

2SUSL .?lne (PlntiB ponderoea ) 

Yellow pine oootirs seatterlngly in the northern Sierras 
at 1,5<X) feet eleration, singling at this lerel with digger pine. 

At 2,000 feet the stand is denser and the deyelopaent of the In- 
dlTldnal trees better, and from this eleyatlon np to 5,000 feet 
the finest stands ooonr. In the sonthem Sierras it is seldom 
found below 2,600 feet and oommeroial forests lie mainly abOTe 
4,500 feet, and thence up to 8,000. 

Vlthin its range, yellow pine occurs on all soils, and 
on slopes haying yarious degrees of inclination and as. ect. It 
is a light*loying tree, howeyer, and can endure a dry soil, and 
is therefore less abundant on north slopes. It reaches its 
best deyelopment on the west slopes of the Sierras, and especial- 
ly in the plateau region about :iount Shasta. Here it forms SO 
to 90 per cent of the stand, and exceptional areas yield as much 
as 150,000 feet per acre. Southward on the Sierras the deyel- 
opment of indlyidual trees is often as good but the proportion 
of yellow pine in the stozid is apt to be less, and the yield of 
this species per acre, consequently, not so large. 

Yellow pine assumes a wide yariety of fOms, which de- 
pend largely upon the character of the situation in which it oc- 
curs. Under the best conditions it is a tall, rather full- 
boled tree, and. has a height, when mature, of from 175 to 200 
feet, and a maximum diameter of from 6 to 7 feet. A yery ziodloe- 
able feature in the deyelopment of the tree is its persistent 
height growth; that is, it neyer runs to limbs syen when grown 
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Ib tbs open. ilie lisbe perslet well toward the gzotaid In such 
o^ses, bat ustzally reoain small. The oiatiire trees have a Tory 
heavy, yellowish barh, with rather smooth, large. Irregular 
plates. IThe bark le often from 2 to Z Inohes thick. 

The root ay stem of the yellow fine ia aomawhat deeper 
than that of tho augar pine, altho iho mtore trees have very 
little, if aiiy, taproot. Tie young seedlizigs, however, develop 
a long taproot, eapeoially in dry aituationa. In each plaoee 
the growth below groond daring the first year will eoaeticeB be 
two or three tines that above grotmd. later, however, the tree 
develope e strong lateral root system which tenders it very vlad 
firm. 

Yellow pise ia not fhatldlous in its demand upon soil 
uoistore. Its remarkable ability- to stsnd drought and to ooou- 
cy unfavorable looatious are factors whlc^ largely explain its 
wide range. It does beet, however, on a rather loose, sandy 
loan or gravelly loan soil that is well watered and well drained. 
In the Sierras each ocndltlons are found on the beds of the old 
filled-in lakes. Uften yellow pine will be ibund growing well 
on vexy dr>' soil, saoh as the glaolai drift of the .^hasta Plateau, 

jt 

but it is pz’obablo that the suhsoil le well watered there and 
that the depth of the tree's root system renders aoeesslble a 
good supply of moisture. 

The yellow pine is deeidedly a light«'loving tree; even 
a alight degree of shade reroeptible retards its growth. But 
the hardy nature of the species seems to emit it to survive 
for a longer period under shade than some trees no less tolerant. 
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If not ahfi4ed too long- it nill roooTer, Mit atade-sr''»wa tr«e» 
are always sore aiolsdllsg in fcra and eii<nt a deoided t*nppre98lon 
In height growth. The abilltj of yellow pise to v1 theta nd 
dronght aakea it capable of enjoying fnll annlJght froia the start. 
A aoale of tolerance for the ooniferona speoiea of tlxe nierras, 
beginning with the iMst tolerant, mnld be: Inoenee oed.nr, white 
fir, Douglas apmoe, yellow pine, sugar pine. 

lext to Inoffixao oedur yellow pins Is the wont prolifle 
seed bearer of the Sierra oonlfem. Moreover, there seoran to 
be a large degree of regularity Ir the oaenrrenoe of seed years. 
HeeTy seed years oeorr atcnt onoo 6V»y tlnree or fonv years. 

Ihillke the anger pine, howeTCT, yellow pine beara very little 
seed during the intermediate years* 

The need cf the yellov pine is well eoettered, and a 
single tz^e is often able to seed up a oonaiderable aroe. The 
trees begin bearing seed at a much earlier age ther* rngar pines, 
but trees under 12 or 14 Jnoher In disaster aoldoR bear very 
heavily. 

The seed is shed in the fall and nsnally gereinetea 
the eaise aeaeon. Tellow pine I a not very partioaler about seed 
bed and may be found genslnatlng on the bare mineral soils, but 
the germination is moh better where the seed bed oOBtalse wore 
Bolature. Often on Inabered areas within the virgin forest It 
will be found tbat young seedlings are much wore abundant ou the 
patohee of squaw earpet f Ccanothue proetratue ) th&a elsewhere. 

This la undoubtedly due to the nsoiatureorstalnlng qualities of 
this form of ground cover. Yellow pine seed has a fairly high 
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percentage of germinatloxi* Teste nade the forest i^erriee 
plaoe It at about 70 per eent. 

As Blight be ezpeoted fjron the seeding oapaeity and 
hardy ehaz^oter of the species, re>>rodnotiozi and second 
are abundant uhereTer light Is plentifbl and seed trees preaent, 
proTlded,, of course, fire is absent. Tellov pine may be ibund 
reproducing eren uncLer the he ary virgin stands, but laek of ll^t 
prevents its surviving beyond the first few years. Under par- 
tial shade the yellov pine vill hang on in a supprest oondltion 
amoh longer* it is in the large openings nade by luabering or 
fire that reproduction is at its best. The full light to vhioh 
the species is partial and its ability to vlthstend drought, coio- 
bined with its rapid height growth, render it particularly ddapt- 
ed to occupy such areas, oftentimes to the exclusion of almost 
all other species. It is this fhot that either has entirely 
changed or ie changing the character of the stand on areas where 
luabering is carried on, so that the relative aaount of yellow 
pine in the fhture Sierra Itreets bids fair to greatly exceed 
that in the present virgin stand. 

In its power to resist Are, ydlov pine surpasaes all 
its asaooiatea. The young trees, as in the case of other spe- 
cies, are easily killed or permanentljr injured by fire, but with 
the lazier and mature trees the thiokness of the bark is an ex- 
cellent protection against ground fires, and even after the bark 
has been burned thru on one aide the tree usually continues to 
thrive. ISature trees are aometlmes killed by fire, or suf Aoient- 
ly injured by it to fhll victims to insect attacks, but this is 
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the oaae ohlj vhen the fire is ezoeeslTeljr hot and the orowa is 
Bore or leaa affeoted. 

ISlxlle not 80 free from injury hy natoral eneades aa 
the atisar pine, yellov; pine doee not, aa a rale, aoffer greatly 
in this tny. ^ind does Tory little damage to the apeeiea. Windo 
Bhahe ia.not ooBsaon, and, ontslde of a few very exooaed ridges, 
the total effeot of wind on the tree is so alight as to soaroely 
deserve mention. Yellow pine often anffers, however, from fun- 
QoaB diaeaeea. daong the smtore trees ooak, or red heart, la 
fairly oommon, and very old trees vhioh have heen injured by fire 
will almost Invariable be foond to be more or leas affeoted by 
red heart, which Is dne to a ftmgns ( Trametes plnl ). Generally, 
however, the yellow pine, exoept overmctore trees ano those that 
have suffered from some other form of injury, aeems to be exoept 
tlonally free Trom fungus diseases within its California zange. 

Llhe the other Sierra oonlfers, the yellow pine Is a 
boat plant for the parasite Arosnthoblw ooeldentaXe . It Is 
more snbjeot to it than sugar pine, tho less so than oodar or fir. 
Host of the damage done is to the limbs, vhioh beo(»ne oroohed 
gnarled and eventually die. 

Yellow pine suffers from Inseot attaohs probably more 
than any other western oonifer* Doctor Hopkins says of it in 
his report on his western trip: 

"It has In Dendrootonua brevloomla a most pernio lo us 
enemy , which penetrates and excavates winding galleries thm tne 
living bark of the finest trees, speedily causing their death. 

Very many trees have died and are dying from this cause, and the 
decui ones are contributing to the spread of forest fires. Its 
next greatest enemy is the pine butterfly, which has from time 
to time defoliated and caused the death of much of the best yel* 
low pine timber in eastern tfashington and in Idaho. 
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There are ciany Beooadar:^ enemies of s'X^&ter or lesser 
iJ^port&noe asoil^ the ^oolytid genera ?ltyophth03^ . ares . 

gylot er tia. Toplcaa. aylastsS| apf ^lar g e im. WhloS eonirl^nte 
to the death of trees ja’lnarlly Injured hy defoliating and other 
insects t fire, and other 3ansea> h'oiaerouB ^n^reetld and Ceram - 
hyoid enemies of the «ood and hark co ntrlbnte to ihe nnheoltny 
oo^iHTtlon of the timber and the destraotlon of the wood. Coleop - 


tarone X^Tse Infest the terminal tvlgs of yomag trees near Ifos- 
, j-Ja^TTead one or more Cnroullyild 

.d trees. ^ 


oow, TH 
at the base of Tonng end old 


beetles breed la the hark 


ITie I>eadrootoatis mentioned by Jootor Hopklas has al- 


ready done ooneiderable damage in the neighborhood of JSoJlosd, 
Cal., and has oomaenoed its dspredations in the Tesemlte region. 
Tomlona oonfusna . the speoies id;ioh kills flrs-injored yonng 
sogar pinss, la also found in young thlokets of yellov pine 
mhareyer fire has injured them. 

It seems porobable that in the near fatoro tha frequency 
of insect attacks on the yellcu pine vlU become a very serious 
factor in dealing ^th the forests, since their relation to lum- 
bering and fire ie such that in many places the conditions are 
ripe for their increase. Yellov pine -ahoa groaing pore seems 


in greater danger of widespread destnotion than when mixt with 


other species, and the increasing number of pure yellow uin4« 
stands is an additional menace of danger fjroa this source. 


Aside from the three sources of injury already men- 
tioned, yellOiv pine has few enemies, nor. does it suffer much from 
grasing or Ihe like* An injury, the cause of which has ceased 
but the effect of which is still Tisible in Butte and Tehama 
counties, is that caused by boxing. during the elTil war most 
of the yellow pine in the region was boxed for turpentine, the 


high price of which Dade tills a profitable undertaking. After 


the war, when the price for turpentine was again normal. It 


I 
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oeaaed to be profltsble to esqploit tlie vestem yellow pine for 
thia rurpoee. She q^aallty of the tlaber oat from these boxed 
trees, howerer, has been greatly lowered, owing to this early 
boxing. 

Jeffrey 21ne {?lnaa fefflreyl ) 

Jeffrey pine oooors in the laerohantable tlnber belt 
where it zwohee its best deyelopaitent and beooraee a tinber tree, 
but is noaerloally nniaportant; and in the upper belt where it 
often forms a oonslderable proportion of the forest. Its alti- 
todinal range is between 5,000 and 8,000 feet in the northern 
oroBS ranges and northern Sierras, between 6,000 and 9,000 in the 
son them Sierras, extendizig ap to 10,000 feet in plaoes on the 
east slope. It is amoh more eomiBoa on the eastern slope of the 
Sierras and toward the southern limit of the range than north- 
ward and largely replaces yellow pine in these localities. 

In the merchantable tinber belt, Jeffrey pine seldom 
forms more than 5 per cent of the stand, and is entirely absent 
thrnoat large areas. Where it ooenrs it is assooiated with yel- 
low pine, sugar pine, and idxlte fir, It reaches a height of 
nearly 175 feet and a diamet^ of 5 feet, developing a long, 
straight, cylindrical bole, clear to a hei^t of 60 feet or more, 
and produoes yaluable lumber. 

In the upper cone of ibreet, it ooeasio sally ibrms 
p&tohes of pure forest, but more often is a constituent of the 
mixt forests of Oallfornia red fir and lodgepole pine. The de- 
velopment at high altitudes is much inferior to that at lower 
levels. In the up er belt it rarely exceeds 50 feet In height , 
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or 3 foot in dianetor. Its ole&r 1)010 is ooBf-amt iTel^l sbortor 
otiU, and its liirg« oroim ia borne by braaohoa diapropOTtloziata-' 
ly stovt. It is also abort or •lived tbnn in the lover Bone, 200 
years being as a rule the maziiBaBi, vhile in tbs lover sone it 
nay reao^ an uge of double that* 

It grows in all eituationa and on all eoile, or even 
in orevioea between the rooks nbere aoil appeara to be absent* 
Fberever the soil la fairly Jeep it tends to fbm forests of 
eonslderable density. In other pleoes its ooourrenoe is 9iors 
Boattered. 

In its reproduotion it proves Itself to be a oharaoter^ 
ietio tree of the Alpine none rather than of the aountals sene. 

In the latter, altbo seedlings are preeent ereryebere, they are 
extremely soettered and are amob leaa nnneroua than tboae of any 
other important tree of the sone. In the Alpine sone, on the 
other band, they a to exoeedlngly abnndant, and form a eignlf* 
loent part of the young growth in the Alpine fO reate. 

The seed la home abundantly ia the upper sone, and 
aprouta readily In all situations. The rapid growth of the 
sei^lingc, and their ability to endure both shade on the one 
hand and drou^t on the othor, are ample \mrrant that the repre- 
sentation of this aoeoies in the future Itrest till be adeqizste. 

This epeeies suffers more or less from fire. In ear- 
ly youth it is not eo ausoexitlble ee the fir or tho lodgepole 
pine, but in later years, by reason of the realnoue quality of 
its wood, it la oomparatlvely more so. 
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It also anffors aonKSKhat trom vrlndfall. due bota to 
Its ^bit of {prowln^ In axi'osod altuationa, imd on this ecll 
Vhieh afford D too feabla a fonnilation for it. 


Sugar ino (.^lane lambertlana ) 

S!ba range of the ang&r pine lioa vithin that of the 

J 

yellov pine, bnt is Eooh Bore reairioted. The dlfferenoe la dia* 
trihution is leae notioeable If «e oonalder Oalifoxnia eiaiply. 
than if we oonalder the entire ranges of the two trees. Sugar 
^ine la iband on Boat of the Bonntaina of OMllforula above oer- 
^tain BlnlBim elevationa, but extends northward onl; aa Ihr as 
yj eentral Oregon and southward, aoatterlnglj. Into lower Oallfor- 

r nlBi vhereaSg yellon pine Is vldely distributed not only in 
/ Oatlfornla but on tbe eaatem slopes of tha Caseadea in Ordgon 

A 

fj ajqd Ttaahlngton end thru 9ut the Hoohy Mountain region. The al- 
titudinal range of sugar pine varies between lliclta of 2.000 

} 

.anA 6.000 feat In the northern Sierras, and 6.000 to 9.00C and 
^>er in the aoutbem Sierras and Sierra Madrea. Its beat deyel- 
opment la reached at altitudes of between S.OOO and 7.000 feat. 

7 aoftordlng to the latitxbda. It does not croaa the Sierras to 


^ iba eaatezTi slope except in the southern portion of the Tmokee 

V 

/baaln where a few scattered trees occur. It is found on the 


/ 

oohst ranges in eastern ttendoolno Oounty and Is distributed north- 

’f 

7ii||^ over the South Ifork. Trinity. Scott. Saloon, and Siskiyou 

> ‘ 

I Bountains. It also ooours in southern California, on the Santa 

' % 

Lucia mountains, and thence southward. 

It prefers cooler and otolster sitnationa than allow 
pine, exhibiting a preference ibr notth and east slepes with red. 


1 

•1 
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fir sM white fir, end fDrsahldg the stm-haked south aztd west 

I 

slopes. It also ranges higher than the yellow plus, seldon, 
indeed, oooarring moeh abOTe the extreae upper limit of the lat* 
ter, but fbrffliag' a greater proportion of the stand toward its 
esn upper liaita than toward its lower. It nowhere forma for- 
ests of pure grog/th. On rare oooaalon.s it nay form SO per oent 
of the stand on a rery limited ares, but its ayerage representa- 
tion is from b to SC per sent, and the latter figure is perhaps 
eases site. 

It is more fastidious than yellow pise in almost every 
respect, 6tM in fast res^xnda more ^iokly to unfsTorable grow- 
ing oottdltions than almoat any other tree in the forest. It is 
partloularly unsatis&otory in its habits of reproduotlon. Seed 
is not borne yearly but at 2 to 3 year interrals. ¥hs' ocnee 
require two years to ripen, being eonosed meanwhile to the va- 
riouB natural Yiolssliudes that msy ooonr. Squirrels and In- 
seote tbns ruin leorge quantities of seed that never mature, 
hiany of the seeds that reach the ground fall to sprout for di- 
verse reasons. The seeds are very oily and often epoll before 
they sprout. They have thin shells that offer no protect loui 
at all to fire, and very little to the hast of the sun. And, 
i&ost of all, they are extremely partioi^ar as to seedbed, re- 

T 

quirlng a fresh soil oonteinlng humus. 

I 

Sugar pine prunes itself veil, surpaoeiiH; '^e eastern 
white pine in tiois r«d[peot. This Is an important feotor la the 
value of tbe tree far lumber, 3iaae it enables it to form a olean 
atom mnoh earlier in life. At saatority the sugar pine has a 

long, olean, aymmetrloal, and rather slowly tapering bole, sur- 
mounted by a flat, spreading orown. 

— 4J0— 
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The height growth of sugar pine Is rapid, and the mature 
trees naxially tower slightly above the rest of the forest » The 
tree has an average height of from 150 to 175 feet and a diameter 
of from 4 to 6 feet, a It ho it tfey attain a maxinnm height of SS5 
feet and a diameter of 12 feet* At no period of its life does 
sugar pine have a deep root system, tho that whioh it has is strong- 
ly developed ana wide spreading, so that in spite of the absenoe 
of a taproot the tree is very wind firm. 

In its demands upon the soil sugar pine is never very 
fastidious. The prinolpal soils of the re^on in whioh it oeours 
are a rather llg^t, loamy, or sandy soil resulting from the decom- 
position of outeroppizig sohistoae rooks, and a loose, rather ooarse, 
gravelly soil, which results from the breaking down of the granite 
baokbone of the Sierra liange* On both of these soils the sugar 
pine grows equally well, provided they are well drslned, of suf- 
ficient depth, and not too dry. A third soil, and one to ishioh 
it does not take so readily, is found in the Shasta region. It 
is a loose, dry, glaeial drift, underlain by a subsoil of deoom- 
posed lava. The soarolty of sugar pine on this soil is, however, 
undoubtedly due to the extreme dryness of the surfaoe soil, for 
on exactly similar soils where moisture is more abundant the tree 
is. vary thrifty. Sugar pine Is found most often and does beat 
IxL situations with moist atraosphere, where transpiration is slow, 
heXoe its preference for cool north and east slopes ana heads of 
gulches j and oanyons. As might be exneoted from this, the sugar 

, pine la unable to stand drought, esoeoially when young, e fact 

i 

that is of greet importanoe in the reproduction of the species. 

k 

/ 


-31< 


Reproduced at the National Archives at Saa Francisco 

The smg&r pine ia an intolerant tree* poRslbly the laoet ^ 

so of an^ of the Sierra oonifera. It oan not attain full derel- 
opaent vlthont en ehnndasoe of light* and is inTariahly auppreet 
or ]tilled under heaf: shade. In early youth, howsTcr* it ie to 
a oertain extent shade denKindlng* and in full light la apt to he 
stunted pr even killed. The loolater the air, of oourae* the leas 

■ I 

apparent is this shade^deaxinding quality* and on oool northern 
slopes young Irrees will sonetlnes thrire without any protecting 

« ^ • 

shade* As it grows older the tree deaaz>ds nore and voxe light* 
and is usually seen with its crown fully exposed. 

A scale of tolerance for the coniferous sfieciee of the 
Sierras beginning with the nest tolerant would be: Incense cedar* 
white fir* Douglas spruce* yellow pine, sugar pine. 

The two plnea are very close together in tolerance* but • 
on the whole the yellow pine seeae to stand suppreeaion rather * 

better than does sugar pine* hence it is placeo. ahead of it on 

I 

t 

the list. Both rank as intolerant species* idiile incense eedar 
and white fir are tolerant epeolea, and Douglas sprioe can hardly 
be called either tolerant or intolerant. 

The sugar pine does not produce seed ae early in life as | 

" I 

do the other Sierra conifers. It is seldoa that a tree less than | 

16 inches In diameter bears cones* and usually only trees SC inches \ 
or more in diameter bear to any oonsideroble extent. This spe- 1 

oies* DoreoTer* ie neither a regular nor a prolific seeder at any I 

e I 

period of its life* ladiTidual nature trees* it ie true* often 1 

bear eoed steadily* but in small quantities compared with either 1 

inoecso cedar or yellow pine. There are undoubtedly* at Interrals* 
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extra heary seed years for sugar pine, liut tbat there is asy gea> 
eral regularity in their resurrenoe is extremely doubtful* Local- 
ly good seed orops ooour at iaterrals of five to seTen years • but 
sugar piae will be found seeding a little erery year. 

In distributing its seeds the sugar pine, thanks to its 
height, qan oorer a oonsiderable area, tho this is somewhat off- 
set by the size and weight of the seeds, vhloh orsTaat very wide 
distribution by the wind. Ordinarily a tree will seed vp the 
groTuid thoroly at a distanoe from its base equal to its height, 
tind, slope, and water oan often be de^^ended on to greatly Inorease 
this distanoe. 

The sugar pine is not only the least prolific seed bear- 
er, but it is one of the most partioular apeoies as to seed bed. 
it prefers a moist, rather loose, bed on whioh to germinate, suoh 
as the natural duff or humus of the forest floor affords, and will 
seldom germinate on bare mineral soil. The oondltion of the 
ground after fire is hardly faworable to sugar pine germination. 
Under even the best conditions sugar pine seed has not a hi^ per 
oent of germination. Teats ^ade by the forest Servioe, under 
favorable conditions, plaoe it at about 25 per oent; under ziat- 
ural forest oonditlona it would be less than this. The eones re- 
qulrixtg two years to ripen are exposed during this veriod to va- 
rious aooidents. A large number of seeds are destroyed by squir- 
rels and ground mioe, the sqnirrele often stripping a tree of its 
oones before they are ripe and leaving a large pairt of the seeds 
to rot in the ooame on the ground. The seeds are very oily and 
often spell before th^ hevs an opportunity to sprout. They 
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hsTe thin that offer no pro tact Ion at all to fire end very 

little to the hmt of the aun. I^ee feets asp lain to a large 
a^ent the soarolty of sugar pine reprodnetloa. . JLad vhen it ia 
y^caembered that the seeds requlra a fresh hnsas soil la which to 
sproat* that the yoaag seadllngs after haTiag 8|;;roated raqttlra 
abundant . sunlight , aad» flaellj, that thmout the range of sugar 
pine the moist sit oat lone are aliaost InTariablj shady, the dif* 
floulty of reproduolng this speoiee is aore ftilly realised. 

3Qgar pine seedlings are often fooad, to be sore, tinder 
the virgin ot^oids, but they are never very idmndeat. ?he oondi- 
tluns of seed bed here are usually favorable to geralnation, but 
the shade is too' heavy and in a short tine the young trees SMfar 
from suppression, and soon die. In small openings in the virgin 
stand and along the edges of roads or broad trails cut thru the 
virgin forest the ocndltions for sugar pine seem most favoroble. 
Suoh openings are usually very qciolrly filled with young grcmth 
of all qpeoies, but the protection afforded by the side shade and 
the stimulation to rapid hel^t growth from the overheed light 
are Just the conditions that favor sugar pine, end Its rapidity 
of height g r owt h enables It to outstrip all competitors and ul- 

j 

tlmately to gain pooession of the ground. It ia probably by 
suoh means that sugar pine is enabled to hold its position in the 
virgin forest. 

Chen luaboring takes plaoe these oonditions ere entire* 
3y changed. fhe fcrest le out olear, end any sugar pine that 
seourofi a start ia liltely to snffer from drought and exposure, 
^hlle yellow pine, which la aore adapted to such ooudltlOBS, gains 
possesion of the ground. 
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la BO me locelitiea wborv ItoibBrla^ ‘jr6.a Tiret oarrxed oa, 
oaXy the larger trees sere tulcea, uad tlois only a ^iurtial ole&r«> 
auoo sale. la sasli loe&litiea ah^&r pine hod & bettor obaaee, 
fcad it is here that the beet re;trodiiotica sx^ esoonw growth are 
foead. The t^aeieB never roprcduoes ia pare etauda and oeldoD 
forme sB-cmflh as 25 per cent of the youn^; growth, but it aaeaus 
fflr to predict that sosie of theee etaads when wtuiu will ooatala 
a? wrch aa 50 per eeat cf eug&r pine. Ibccellaat sadato;Iefi of the 
above conditions are tc be Ihnnd in Bntta, lehusa, and Mdorado 
eouatlee. 

The power of awture eager pijw to resist fire is sods^ 
times naderrated, fbr in this raepeot it far sarpassos eastern 
white pine and compares fevcrably with most df its assooiates. 

In yoxxth all suffer about equally from fire, and are either knif- 
ed outrlsht or Injured euff ioleatly to fall a prey to fua^ious and 
insect sttaoks* to the time it is an inch in dinjueier, sugar 

pine is killed outright, and from that tii&e until the pole stage 
is reached it is ususlly killed ultimately by snytLlxig but the 
llgbteat ground fires. Sature trees are very rarely Allied by 
fire, unleee it should get into the crown, and altiio sugar pine 
hse a iDUcb thinner bezk then either yellow pine or houglaa spruoa, 
it rttnks well up in the Hat for fire reslstanoe, the trees usually 

f 

oontinuing to flourish without apparsnt permanent injury long 
after the butt haa been badly burned. 

. i 

In point of fire reeistE-noc the Sierra conifers rank na 
follows; yeiler? piae, hoaglas 3::ruee, o^gar pine, intense oodar, 
uhtte fir. 


> 
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ITlndshake in the mature treea is net anoomiaon, bnt la ^ 

uatially confined to looalitloa vdiere the nattire of the tppograph^^ 

1 

renders winds nnnsnally serere or where for one reason or another 
the tree does not grow at its heat. 

Sugar pine ie not pertioolarly snsoeptihlo to fnneo^ 
attaoha,' alnoe trees that are badly fire aearred often live for a 
long period without Buffering from fungns: diseases. This is in 
part due tc the six nontha* dry season, lAiieh is naturally Inla- 
loal to fnngoB growth. In some localities, howerer, the mature 
trees suffer oonsideridJiy fjrom the attacks of *' Trsinetea plni *. 
which produces what la known as "red heart". It ie olalaed by 
some lumbermen that sugar pine growing on the Chico and Red Bluff 
ridges in Butte and Tehama counties la particularly bad in this* 
rea/eot, often 5C or 60 per cent of the mature sugar pine being 
infected more or leas with red heart. It is significant in this 

* 

case that ralnihll in this region is as hesTy as anywhere in the 
ran^ of sugar pine in California. There are other fui^us dis- 
eases to which the species is liable at different periods of its 
life, but the amount of injury from such causes is, on the whole, 
alight. 

All the Sierra conifers are attacked by a parasite, a 
speolee of mistletoe ( Arcauthobtnm oeoidentala ). which grows on 
the lliid>8 and small branches, drawing its food from the liTlng 
cells of the tree. Sugar pine is probably freer from this par- 
asite than any other species, and when mature trees are attacked 
early in life, howerer, are soraetimea badly delb need, and young 
trees up to an inch or twd in diameter are occasionally killed 
outright . 
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TroB Inaeet imlxury ati^r pine is a^ain nore inmane than 
soae of its aeaooictes. Attaoka from inseata that are eapehle 
of injuring: healthy trees eeoBt 4t present to he Tf^ry local, and 
sboT7 little iM.loGtlon of epx^dlng* Dr. A. D. Hopklna, in his 
report on his trip thm the Asst (Bolletin 21, Diviaion of Into* 
i^ogy, Dopartraent of A^rienltnrs) , nakes the following statement: 

A Dsndrootonns allied to lha one Jnst oentloned 
( D. hrevloomls ) . but erldmtly undssoribed, vaa found to 
be a Bpoolai and dangerous oaeoy of the sugar pine and 
aountain white pine f l'in^ montlool^ . espeoially of the 
latter. It was froquen'fcly aot wii'h in the Tlcinlty of 
Grants Pass, Oreg., in sugar pine, and was found abundant 
in the berk of dying and dead standing and felled trees 
in the Tioinity of Sand oint and Kootenai, Idaho, fthere 
a large onount of tiiriser bad died, eTidently as a result 
of its attack. ***** 

It is undoubtedly capable of attacking end killing 
greet quantities of idiite and sugar pine, but may possi- 
bly be prerentsd from ^oing so in the future, in all re- 
gions where extensive timber cutting is carried on, by 
its being attracted to the stumps, lo^s, and tops of 
trees felled for lumber and fuel.***** 

Another species at present recognised as I^ndroctonus 
terebraM was oommonly met with in the bark ol* living, iy- 
ing, anS~dead ntozidlng trees and the otvmpB of recently 
felled iinuB uonderosa. P« lamhertis^. P. aoctloola. 
am^vnaa. P. eontorta . Rial ?. rajliaia . in all or tiie io- 
oalitist where these sviooles ojf p'ine grow. 

The sugar pine bee, of course, many other inseet ene- 
mies, some of which attack leaves, roots, twigs, or seeds, but 
that deaoribed in Doctor Bo kin's report is probably the worfrt. i' 

Besides the enemies of sx^ar pine already discust, there 
are numerous others that do it more or less hana. Squirrels 
and ground mice destroy the seeds, and cattle and sheep sometimes 
destroy the young seedlings. In t]^ case of oattle the injury 
is sli^t, as they eat only the smalleat seedlings of not more 
than a year or two in age; that they do eat these is, however, 
an observed fact. Sheep graslng is much worse, as the bands of 


( 


\ 
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aheep eat or deatro; all the yoxuig reprodootioa la thiir path i 

and lea TO the ground hard and traspled and In poor eonditioa Vor 
repreduotien. 

V:hlte Fir (Ahlee oopoolor ) 

White fir ooonra prlnolpally at the upper eleTationa 
vlthln the nerohantable timber belt and. ranges Aron 50C to 1,600 
feet higher. In the northex*n oroaa ranges and the northern 
Sierras it ooenrs bcttreeoi elerations of 6,600 and 7,600 feet. 

In the southern Sierras and the mountains of southern California 
it lies between 6,000 and 9,500 feet, desoending to 6,000 feet 
oooasionally on north slopes. It la orerTwhore cn important tree, 
bnt its preferenee is Ibr oool, moist situations and in these it 
is often predominant. at its best it grows in danse stands in 
which the soil la so abadod that niuLarbrnah la preTentad from 
growing. It la tall and oyllndrloal, with long, narrow orown 
and olear length of from 40 to 60 feet. It reaohes a height of 
176 to 200 feet and a diameter of 6 to 6 feet. At high altitudes 
its awerage height is about eighty feat. Its rate of growth la 
fairly rapid, and it attaina an age of about 800 yeera. 

Altho it prodnoes little seed and that only at inter- ^ 

▼ale, and roqnlree moist, oool situations in which to stirout, its 
reproduotion la in genezul wery good, owing to its ability to 
endure ahade. In parti oularly favorable spot a thmout the mid- 
dle aone, but partioularly la the northern Sierras, the proportion 
of white fir in the reproduction is often as large as 80 to 90 
per oent. It la logged muoh less oloaely than sugar or yellow 
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pine and tMa oironiBetanoe also gives it the advantage. The 

I 

young trees are extreaely sensitive to the slightest fire, hot*- 
ever, and proalsing renrodnotlen is often destroyed by this ntesns. 

Ixiability to withstand aoorohing is alee eharadterletle 
cf the Bsatnre trees. The bark is very this and being reeinens 

Ir 

bee idee, offers less thac no protection to the tree. The leaves 
also are fry inflamnable, and crown fires In this speoiss are 
not nnoooBOn. The iaaedlate reeults of fires in a shite fir fbr- 
eet are bod enongh, but the nliiautte offeota are worse yet* The 
white fir forest is nanally eztreaely dense, eontalnlng little 
undergrowth* When it is d«»stroyed by fire, however, it is nsnally 
seeded up promptly to ohape.rral* -Trovided a &v seed treea es* 
oape, ooet tolled seedlings way spring up amoniirst the obaparral, 
and they grow well beneath its shada* Sat the debris of the fal- 
len fir trees is «.lia08t sure to Invite other fires, «.nd the oLanoe 
of the seed trees ultlnatehr surviving is very slight Indeed* 

The reproduction they have soeured is killed along with th«> chap* 
arrsl, bat the latter sprouts readily and the siqpply of fir seed 
being etrt off the ohaparral usna^ly takes undisputed poeesslon 
of the soil. This is the origin of aajciy ohaparral fields in the 
Sierras whioh are naturally prise fereciV land, but wMah now ecn- 
taln no trees, only acre after acre of obaparzal of no value at 
all for tiiaber, and InuMasurabl^ inferior to H^e fir forest as a 
oonserver of water* 

Abies Venus ta. a relative of the white fir, ooours only 
in the ianta Lucia I>ioun tains, where it aohibits eheraoteristios 
very slnilar to those of the latter* 
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{Pat»T>Aot3mt« tascifolla ) 

ra^OA of nazdanus irreloiwcAt of j)ov^1bb s^ruoa ia 
Borth of OaiifontiA on tba west Aopea of tha Csaoadae in Vasb- 
ing^oa aad Orag^n. In OalifoT&la It la found thraont the redwood 
uelt. On the Siari'aa it ooeura aa far south aa the Tloinlt^ of 
Mount Hiltney, anc. in the ooaat rang’da tc the Santa lueia Moun- 
tains. It beoomee of less and leas inportanoe ftron north to 
south and is fiztally raplaoed by ite ralatlTe, the blgooae spruee 
( .^aeudotsuga ■seToesrps. I It prefers oool, aoist situations. 

In the redfvood belt it oooura eapeoially on lower elopes, and on 
upper slopes as a rule only when they hfiro north or east ex^iosure. 

In the Trinity, Soott, Slahlyou, and Tola hola nounteins, 
that is to aay, la the northern oross ran^res It oooura between 
eloTstiona of £,000 and f,6CC feet, eoaeti&ee reaching 6,000 feet; 
and it baa aueh the omao altitudinal lialte thruout its Sierra 
ran^re. Its best dewelopnent on the Sierra ooours between S,000 
and. &,0U<J feet eleration. On the Sants I<t:eia dountalas it occurs 
between £,000 and b^OOO feet. It is not found on the ^^amer 
Slountaina or on the mountains of the desert. 

In the redwood belt the Douflaa 8r>ruoe associates chief- 
ly with redwood and tanberk oak, and alon^ the eastern ed^ of 
the redwood belt ooours nearly pure. Thruout the Sierras its 
ooourrenoe is scattered, and it rarely forme more than 5 per oent 
of the forest. It grows best on moist situations on well«dr&lned, 
loasiy soil. 

The la- pest treea are between 150 and 160 feet high and 
3 to 6 feet in diameter. Occasional speoimens reach a hei^t of 
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2oo foet and a diameter of 8 feet, but these are exceptional. 

Tho tree does not prnni^ itself easily. In olose stands the boles 
nay be clear for one-third to noarly one-half their length, bnt 
in Open stands stout limbs are borne to within a abort distanoe 
of tho ground. Its age seldom exceeds 400 years. 

In the northern Sierras reproduction is good, excellent 
sapling stands occurring on out-over areas. Farther south it is 
much loss satisfactory. Hare Douglas spruoe suoooeds badly in 
competition with yellow pine and inoense oedar, and seedlings are 
frequent only on the slopes of onayons. The production of seed 
is also scant, and seed years occur at comparatively long inter- 
vals. 

The seedlings ore tolerant of shade in all situations, 
differing remarkably in this respect from the ?uget Sound. 

Seedlings of Douglas spruoe are extremely sensitive to 
fire, and up to 50 years of age the lightest ground fire is apt 
to be fatal. The older trees are protected by thick, corky bark, 
and are less vulnerable. 

In the redwood belt emd in the northern Sierras Douglas 

spruoe will probably form an important part of the future forest. 

■> 

In eastern Humboldt County it is already reclaiming large areas 
of Open land where fires have boon kept out; and in the northern 
Sierras a promising reproduction ordinatlly follows logging. 
SouthwErd, OJI oontraty, reproduction does not keep pace with 
cutting, and tho probability is that the representation of this 
specie in the future forest will be small. 
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Ipoenee Cedar (Lil^ooedras decarrue ) 

Inoenae oedar Is widely dlatribnted asd abimdant; f*nA 
its ailYloel qxzalitlee are ewob aa to affeot in aoae degree the 
aanagement of the taore ralmhlo apeoiea. Its range, within the 
State, inolndea that of yellow pine, hut it extenda eoBewhat 
higher on the slope a, ranging generally 500 to 1,000 feet aboTo 
the latter. Thmont noat of its range it la not at all faetid' 
ions, but groins in all eonditiona of aoil and alopa. In eastern 
Uendooino County, howeTer, it la oonfined to the cooler, nolater 
aituationa where it aaaooiatea with sugar pine* Its preferenoa 
for eoolneaa and noisttire is also shown by the fact that it does 
not ooour on the east slope of the Sierras, and by the additional 
olronmatenoe that its dewelopnent la poorest on hot, dzy slopea 
thruout its range. 

It fbzras 1 to £ per cent of the yellow pine forest in 
the Trinity ttotintalns, £ to 7 per oent in the northern Sierras, 
and as- Bnoh es £0 to SO per oent southward. The stands of it 
are usually open, eei-eoially the older standa. 

Altho it reaches a diameter of 7 feet the bole is very 
tapering and It seldom exoeeds 100 feet in height. The orown 
is long and strog^gling, and as likely as not to be minus a top. 
The branohea, too brittle and often broken by the wind. The 
whole aopearanoc of the mture tree suggests deorepitude and un-> 
soundness, and one is not surprised to learn that the tasjority 
are ahot thru with fungous disaaai. Its usual term of life is 
100 to £00 years, altho occasional older trees may be found. It 
is not wind'flrm, and suffers sereraly from firaa. Its rata of 
growth la unewen but fairly rapid. 
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The Inoense oeder Is an a^gresalTe rep roduoer, approx- 
inatia;? yellov. pine In this reej oot. The seed le produoed abtmd* 
antly and rejtalarly, and oones up reeullly eepeoially in the drier 
aituatlone* Xn the rirelxi fbreet seedlings of Inoense oedar 
share the openings with those of yellov pine, and are soattered 
also beneath the shade of the mother trees* The fqpeoies is 
the most tolerant of shade of any in the yellov pine forest, and 
makes fairly rapid groinrth. 

The frpeoies reeohas matnrity oniskly, and dies at an 
earlier age than moot of the other epeoies viih vhloh it grove. 


Bigtree (Segnpla veshlngt<?nliy») 

The bigtree vhich is the largest, and in aanj' Kays the 
Inst reoarloable tree in the State, has also the moat limited dis- 
tribution of any of importanoe. It ooours only on the vest elope 
of the Sierraa Arom the Siddle Jfotk of the Amerioas line in 
?laoer County, eotthward to the head of Beer Creek in Tulare Coun- 
ty, a distanoe of about 260 miles. ?lthin these limits it is 
by no meane generally distributed but ooours In groves, about a 
dosen in number, vhioh oontain from six trees to several thou- 
sand. The southern groves ere the largest. The groves have 
been named as follove, beglnnix^ at the north: 


Sorth Grove 
Berth Calaverae Grove 
South Calaveras Grove 
Tuoluosie Grove 
herosd Grove 
fiaripoea Grove 


Fresno Grove 
Dinky Grove 
Kings Biver Grove 
Kaveah River Grove 
Tula Biver Grove 
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Many of the ijadiyldofil treos haTe also been glTen 
nanee, partlotilarl^ those in the groTsa most aooeaslble to traT« 
elers. 

The blgtree groree ooenx always at the upper lerels of. 
the middle belt of forest and ran^e in eleration fyom 4,600 to 
8,400 feet. The grOTSs are never of pure growth, but almost in- 
ratriably oontein yellow pine, sng&r pine, white fir, and izuenee 
oedar, mnong which the bigtreea are scattered simply or in small 
groups. The requirements of the bigtree as to eoil and situa- 
tion much resemble those of white fir end sugar pine and these 
two species are therefore. Its most usual assooiatea. The soil 
of the groves is a deep, rich, sandy loam, often fresh and oon- 
taining considerable hunua. 

Tho general run of the la ger trees have dlaneters of 
about £0 feet and heights of about 275 feet, tho these figures 
are often exceeded. The General Grant has a diameter of nearly 
40 feet ovor all at the base, azid heights of more tban 560 feet 
have boen recorded^ The bole ia rather tapering with an anor- 

I 

moua swell at the root collar. The bark is very thlok, and be- 
ing without resin is an excellent proteetion against forest fires. 

In spite of this protection, however, most of the bigtrees are 
fire-aoarred , some containing very large "goose pens", showing 
that constant successions of fires will in time destroy even the 
beet protected tree. 

Heproduotlon of tbs big tree varies greatly, but in 
general, conditions are xmfsvorable. Seed is boms abundantly 

but,lt\doea not sprout well on the litter which forms the Ibreat 

1 

I 
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floor in Root of thfi grorea. There the litter has been o leered 
off as by fire and the ainaral soil la axpoaaa, aaealuiga prosit* 
ly tahe ;>oaeaaion and grow rapidly. 

SilTer Fir (Abiaa raagniflea ) 

The ailrar fir oooxzra os the northam oross rengaa 
and on the Sierras thruont. In the former looality it is gcner- 
ally distributed abore 5,000 feet, and on 2tonnt Shasta it oecnra 
between 5,500 and 8,000 feet ,azt ending up as far as 6,9O0 feet 

I 

on exoertional 6loi>e8. In the middle Sierras, about Lake Tahoe, 
its general range is about 600 feet higher, or between 6,000 and 
6,600 feet, and toward its southern liaite it ranges up to 
10,50o feet. 

It ia not a timber line tree, but reaohes its beet de-> 

Telopoont on the west slopes of the Sierras, near the lower lev- 
els of the upper belt on proteoted slopes with deep soil. Here 
it forms oure forests often of great density and oonsiderable ex- 
tent. In lees fSTorable situetione the fir is aseoolsted with 
lodgepole pine, Jeffrey pine, white pine, ami blaek hamlook, the 
fir still forming the most important ooneiltuent of the forest. 

A 

The mixt forests are more open than those of pure fir. 

In the region of its best development it fbrsa straight 
oylindrloal boles, olear for 40 to 60 feet, and reaching a max- 
iTimia diameter of 6 feet. r^verage dimeneions are 8 to S-l/s 
feet diameter, and 100 to 140 feet height. Occasional trees 
attain a height of 175 feet. Above the optimnm region, the 
trees are smaller, the boles very tapering, end the crown com- 

t i 

paratively longer. A notioeable oh&raoterietio of this tree is 
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the ORTTature of the bole near the eaueed by the vei^t 

of anov bending the seedlings. After the bole beoones etonter 
and etlffer It Is able to Bupport the sr.ov without bending under 
It, and the tree grows straii^t henoeforth; but the deforalty 
acquired in its early years is permanent. 

* The sllTer fir prodooes seed abundantly, and at shcnrt 
intexnrals. The seedlings are not fastidious regarding their 
seedbed, bear shade well, and grow rapidly, forming thickets of 
ezoeeding density. 

The yotmg trees are partloularly snsoeitible to firp < 
having thin bark and InflaoBiiable foliage. Later In life the 
bark beoomes thick end offers more resist anoe, and the leaves are 
too high up to be reaohed by a surfaoe fire. But in early life 
the trees are entirely without protection and suooamb easily. 

Altho so easily destroyed, it reproduoes aggressively 
and competes with the ehaparral for growii^ spaoe with great per* 
tinaoity; hut when once a fire has occurred the litter is admost 
sure to Invite a second, and the final dsstruotion of seed trees 
nsually leaves the ohaparral in nndlsputed po session. 

Lodgenole . ins (^*inuB ■nrrarana ) 

The lodgepole pine is generally distributed within the 
upper belt, ooourring on the northern cross ranges, on both 
slopes of the Sierras, and on the sunanlta of the mountains of 
southern CallfDxnia. On the northern oross ranges it is found 
between elevations of 4, OCX) and 6,000 feet. In the northern 
Sierras it ranges abont 600 feet higher. In the vloinity of 

Lake Tahoe on the west slope of the Sierras it ooonrs between 
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6,000 aad fe«t, oooasionally ranging both higher and loaer. 

In the eontbem Sierras end the iaountaina of aonthem Oallfcmla 
its range le froa the 9,000«foot oontonr up to tlaher lino. 

It grows well in all soils and. in rarious sitnaticns 
within Ita range. It is partloularly adapted to the hearj soils 
on the herders of iaeadows, end in these situaticne forna pure 
stands, soi&etlaes of great density but nauallp open and pezh like. 
Elsewhere it is a oonatituent of the aixt forests, in whioh the 
sllTer fir predoninates. It ranges generally to greater elewa- 
tlons than the latter. In the southern Sierras it oooufiea 
the canyons at the heads of the streai&s, with foxtail pine oocuT'. 
ring on the slopes above it. 

Even in the best situations the tree is usually ^ort 
azul of small diameter. It seldom exoeeda 90 feet in hel^t or 
3 - 1/2 feet in thiokaess. Average diameters are from 1 to 2 
feet. llie clear bole is always short, and often entirely want- 
ing. It is oost^eratively short-lived, the oldest tree seldom 
passing 130 years. 

The reuro duct Ion of lodgepole, like that of California 

I 

red fir, is prolific and aggressive. Any soil seems to be good 
enough for seedlings to take noaesalon of, and having once snpout- 
ed they grow rabidly. They are quite tolerant of shade. Hav- 
ing thin hark, lodgepolo pine is very suseentihle to fire. 

Silver Jine ( ’inua montieela Doujcl. ) 

The not & timherline tree this speeies is nevertheless 

• « 
confined to the higher elevations where it has a wide but inter- 
rupted raxjge. In the northern Sierras it is found chiefly 


47 - 


Reproduced st the National Archives at San Francisco 


Itetmveezi 7,000 and 3,000 feet* In tba soatLarn Slerraa it is 
rarely ^une leIo« 6,000, ranging froa there np to S,000 or 
even 10,000 foet. It le a typloal ocnatituent oi* the Oliver 
rir foreat end ooenra also frith lcd£;epoIe pine« It gro«B on 
010:708 end ridges sad over the oreeta of high dividee fi^equently 
In shallow and roohy aoila. It ocousiosally reaohea a hoi^t 
cf 100 feot and a diaiorter of 2 feet hut these dloenelone are 
rare. It la nsuall^ short and oonioal with a long straggling 
orovB. 3eed le home rather leto in life and as a role not 
abundantly. The seedlings are sloe growing, saklng fair devel- 
opnant in soffiolent light* 

ingt.er (gray) (Pinna eahlniaae ) 

This is a ohareoteristlo tree of the foothills as far 
south as latitude 34* 30*. At the head of the 3aoraiaento It 
ranges betveen 600 and 3,000 feet and in the Sierra ISadres and 
Sebaohapi goes up to 6,000 feet. It grovs on the dry elopes on 
all soils and ezr osuree, reaching Its beat developnent on the 
western BlOT>es of the middle Sienraa between 1,000 and 2,000 
feet elevation. Here it oooasiozuilly attains a height of 80 
feet and a diameter of 3 feet, altho elsetrhere it reerly ezoeeds 
40 feet height by £ feet diameter. 

host oonlfern are exouri’ent, tidat is, the topmost bud 
is a direct continuation of the bole of the tree. This spe« 
eles differs from its class in brsnohing more llhe hardwood. The 
branohes ere stcct and the bole ^ort, rendering the tree an- 
si:! table for loaber. The orown is large, irregular, and very 
thin, plain evidenoe of its intolerance of shade, and the large 
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oonas are plainly Tlsllole thrti it. It Ic a prolifle a«eder« 
lint ra^ro4a*3tidn, axcapt at t^^a upper Halts of tlie soae, i« 
TmaalXy poor. flia seads are edllils and often nsel for fool "hj 
the Indiana. 

It grofe-a with a groat variety of apeeles and oooaaios- 

It does not oecnr 


‘ /ally foraa piire utande of llsilted extent. 


1 


frcatli of ^olodad Paae. It la net often ettt for Inaber bnt 

•r 


eerdvood of fair gnallty. 

r // 


'A 


^ Blaok Oak (^uerone oallforfllaa ^ 

^ y The California blaah oak la fonnd at nlddle elevatlona 


/ 


thmont the State. It never ooonra pare, bvrt forna an nndero 


atory to tbo ooniferona foreata sapBolally of yellow pine. In 
the northern and middle Slerraa it ranges between 1,000 and 
6,&00 feet, aaoendiag in the aonthem Sierras to 8,000 feet, 
xt ia eapeolally partial to oaziyoa aides and rooky revlnee, and 
in gecesral ph'efera iDOiat soil, altho not partioularly faatidiona. 

" On the lover !£oClond It forma an open woodland nearly 

pore. Zlaewhere it ia s part of the mlzt'are, fOmlag from 5 to 
10 per sent of the stand, and oooaaionally 50 per cent on limit- 

j! 

ad areas. These stands are always open and the trees are ohar- 




/ 


,y aoterlatieally ai^rt-beled and llmby. The blaok oak reaches a 
height of 40 to SO feet and a diameter of 2 to 4 feet. it la oorap 
paratlvely short-livod for an oak, having an everage age of 150 


to ^'200 y«&re. 

« ... • 

^ J. It grewB fhixly rapidly la the sunlight, but eflll ntt 

endure ahade. It bears i:eec in abundance, nnd rcprcdttcee persist- 
7oung seodlinga Si.rent rei-eatodly after belztg burned. 


// 

- ej 


A ently«j 


. 1 ' 


I 2 

i * 


- 49 - 


^ 

, Reproduced at the Natioual Archives at San Francisco 

and If flrea do not follow oaoh other with too greet freqtienoy, ^ 

the sprouts sez^re as nurses for the more Taluable speolea. They 
are, bealdea, oomperatlTely fire realstant, oTen at an early age, 
and the old trees are rarely killed outright. They are hollow- 
butted, hoverer, often with broken tope, and easily thrown by the 
wind. 

^>ook oak (>.uerous dou»:laail ) 

hlue, mountain, or rook oak ( ^ueroua douglaall ) has the 
saioe genex^il distribution range as the grey pine but at slightly 
lower elsTations. It ranges between 200 and 1,500 feet at the 
head of the ^aoraaento Valley and aeoenda to about 4,000 in the 
southern Sierrae and the Sierra ji^dres. It is an important as- 
eooletion of the gray pine, and together they fora the largest 
part of the forest growth in this belt. In the deeper, richer 
soil of the slopes and Talleys it oooasionally reaohes a height 
of 90 feet and a diameter of 4 feet. At eleratlons of 500 to 

1,OCO feet in the middle Sleiuas its ordinary aise is 25 to 40 

- / 

feet hy 1 to 2 feet. 

It is short-bclad and large-or owned , end does not fur- 
nish saw tinber, altho it is in demand tor firewood. It often 
forme pure stands hut la usually aaacoiated with the preoedlng 
and with .ueroua lobata and others of lees importanoe. 

Its rsproduetion from seed is usually soanty, and altho 
it sprouts from the stump when young most of the tress out are 
too old to rsproduoe satlsfaotorlly in this way. It requires 
ahundant sunlight. 
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V»ll(«r WMt# Oalt (c.xicrouB lobet# ) ^ 

* 

IMb speoies is dlBtrlliUtBd like the I'ook OhIc and dig* 
ger plno, but at atlll lower elew&tlone. In the deep soil of 
the upper Saoracionto it reeohes its best derelopatent , Irdi-vidual 
trees attaining a height of IOC feet and a dianeter of fron 6 
to 6 feet, groviiij. cftei: ic epee grorea without adsilxture of 
other Bpeoioa. Icvard the north it rasgee froa the level of the 
valley up to 1,500 feet, cdcgling at its u 'por limits with rook 
oak aud digger piue. Bear the southern lloits of its range Just 
north of Soledad Pass it asoenda to 4,50C feet. 

It la the largeet of the white ooka in California, but 
does not famish saw timber. The bole is short and the oronn 
heavy. It is used for firewood, but is inferior to the rock 
oak. It sprouts from the stuaip when young, but loses the 
power with age. Its seedling rerroduction is generally scant. 

■ifoxtail ins ( i^inuB bslfouriana) 

?ortail pine hasevery liaited distribution bslng oon- 
flnsd to highsr elevations. In the northern cross r&nges it 

occur 8 only on the 3cott I^ountalns, China fountain and Vount 

> • I 

hddy at slevations between 6,0u0 and 9,000 feet. In the South* 
em Sierras it oooum about the souroes of Kings and Kem rivers 
in the r<Sount thltney region; and upon the head sat era of the 
middle and east fork of the iilaveeh where it forme small irreg* 
ular pet ones of nearly pure growth at altitudes above 9,600 feet. 

ilnoe it grows chiefly in exposed situations it is us* 
ually short stout boled and with a ragged orown. 3eed la borne 
fairly pis ntl fully but reproduotion la acaroe. 
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gMte-b«rtc (Plntts albloaplie ) 

Tble la a atriotly tlaber line sneolea. In tba north- 
am part of the State It oooura on ^oat Shaata, l^oniit Sdd^ and a 
few other hlirh peaha, at elewationa abowe 760 feet; and In the 
Sonthem sierras In aeTeral localities at 11,000 feet or above. 

It la a low.atimted tree, becoming a mere shrub at timber line. 

imXL Vlae (?lnng flexllla Jamas ) 

Limber pine oconra In a few localities In the boutLem 
Sierras In open stunted stands at the highest elevations. 

i^laoX Eemlook (Tsnaa mertenslama ) 

Black hemlock Is a purely sub-dip Ine tree occurring la 
the Borthem Sierras above 6,000 feet and In the Southern Sierras 
above 10,000 feet. 

It Is usuallj^ scattered thru an open forest of silver 
fir, silver pine, foxtail pine, etc., the It sometimes forme 
patches of pure fbrsst of small extent. It Is usoalls^ a small 
tree often atnnted and misshapen* Reproduction Is scant. 

v^estem Juniper (Junlperue oocldentalls ) 

Vestem juniuer occurs thmout the Sierras at the high- 
er altitudes and in rooky and exposed situations. It rarely 
beoomee a large tree but la often a foot thru and 40 feet high. 

It seeds fairly abundantly and seedlings are not rare. 

iinon ( . ponophylla ) 

This species ocenre sparingly on weet slope of Sierras 
but mere aoundantly on their eastern IVcnt. It la of small else 
never reaching merchantable dlmensione. It does well In dry and 
exposed situations. 

- 62 - 


Reproduced at tbe NatioBal Archives at San Francisco 

1 

I 


11 

Growth 1 b 

and 

height of /ollov plBO 


Btttto 

CooBty 

)So4«ro JovBtx 


Lloiaotor 

r^eaotor 



hroeethlFh Aol^ht 

brwnothi^h 

HoiAt 

T^ers 

iBOhOB 

Foot 

iBOhOO 

Foot 

10 

0.4 

6 

0.6 

6 

to 

t.B 

12 

4.0 

80 

SO 

4.S 

19 

T.2 

38 

40 

4.6 

29 

10.0 

61 

BO 

8.9 

44 

12.4 

61 

40 

11.4 

67 

14.8 

68 

TO 

18.0 

69 

16.0 

76 

SO 

16.1 

79 

17.4 

81 

90 

18.1 

87 

18.9 

87 

loo 

to.o 

94 

20.8 

94 

no 

tl.T 

99 

21.4 

100 

lEo 

28.8 

104 

22.6 

106 

180 

24.4 

108 

28.6 

111 

140 

26.8 

112 

24.6 

116 

150 

27.0 

116 

26.6 

UO 

140 

28.0 

118 

26.4 

128 

ITO 

29.0 

U1 

27.8 

126 

180 

29.8 

128 

88.0 

128 

190 

80.4 

126 

26.7 

130 

BOO 

31.8 

127 

89.4 

132 
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Tabl* 1£ •-’-Growth la Alaaotor oed hoi^ht 
of oagor plao 


Dlaaotor 


A«rw 

br«»athif^ 


Toora 

lachaa 

?«wt 

10 

O.T 

T 

80 

8.8 

16 

90 

4.1 

88 

iO 

6.6 

89 

60 

T.8 

IS 

60 

Si* 

4* 

TO 

18.8 

60 

SO 

14.4 

To 

to . 

16.6 

61 

100 

IB.T 

S8 

no 

80.S 

106 

ISO 

86.0 

113 

160 

84.8 

188 

140 

£6.6 

188 

160 

86.8 

134 

160 

8S.8 

138 

* 

ITO 

10.4 

140 

180 

61.4 

143 

ISO 

68.0 

' 144 

800 

68.4 

144 
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foM* 18 .— Growth iB iloiotor ooj hoifirht 
of whit* fir 


AfO 

?l«Botor 

trooothlph 

Kolfitit 

To«ro 

ISAhOO 

Foot 

50 

O.T 

8 

40 

t.s 

14 

80 

8.9 

84 


e.T 

84 

TO 

T.4 

44 

ao 

9.0 

6T 

to 

10. T . 

4T 

lOP 

If. 8 

T4 

110 

18.6 

as 

180 

U.8 

91 

ISO 

16. T 

99 

140 

18.1 

106 

iw 

19.8 

111 

140 

80.9 

UT 

ITO 

88.8 

188 

180 

88.6 

" 18T 

190 

84.8 

188 

800 

84.0 

154 
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Table 14,— Toltane table for yellow plae 


Trees 


"reea 



eader 

LOO feat 

orer 100 fbet 

Llweter 

Butte 

Seders 

ihttte 

.^sAarm 

breast hi irb 

Joeaty 

Oeniity 

County 

Oeanty 

Inohea 

Tolaise 

TolaiM 

Toloae 

Toltxae 

• 

W.rt. 

£4. ft. 

BA. ft. 

M.ft. 

11 

e • 

• a 

a • 

• • 

12 

e • 

27 

• e 

e e 

13 

20 

4£ 

• • 

• • 

14 

46 

61 

• « 

e e 

IS 

76 

b6 

• 0 

• • 

16 

106 

116 

e • 

• • 

IT 

180 

168 

230 

• • 

18 

poo 

197 

286 

• • 

19 

£60 

248 

345 

e e 

SO 

328 

318 

406 

449 

21 

400 

378 

470 

619 

22 

470 

461 

540 

597 

23 

644' 

681 

616 

686 

24 

616 

612 

TOO 

778 

26 

690 

690 

790 

888 

26 

770 

778 

900 

996 

27 

860 

849 

1,080 

1,119 

28 

980 

924 

1,150 

1,268 

£9 

1,010 

• • 

1,890 

1,398 

80 

1,090 

• • 

1,460 

1,648 

31 

1,170 

• • 

1,636 

1,711 

52 

1,260 

• • 

1,810 

1,897 

88 

• • 

e • 

1,990 

e • 

34 

• # 

• • 

8,170 

• • 

56 

• • 

• e 

2,860 

e 0 

86 

e e 

e e 

2,620 

0 0 

3T 

• • 

• • 

2,710 

0 0 

38 

0 0 

• 0 

^ 2,890 

0 0 

89 

• • 

• • 

3,070 

• • 

40 

• • 

• • 

8,240 

e • 

41 

• • 

• • 

8,426 

• • 

42 

• • 

• • 

8,606 

0 0 

48 

• e 

• • 

8,800 

0 0 

44 

• • 

• • 

3,990 

0 0 

46 

• • 

• • 

4,170 

0 9 

46 

• • 

• • 

4,360 

0 0 


0-4 
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TeblB 16.— 

7olm« t«61« 

for vtD^r ploB 



frmeB BBdar 

Tre*B orer 


TrOBB OTBr 

• 

100 fB«t 

100 fBBt 


100 fBBt 

DlBMtar 



UlfUBBtBr 


tnBBVhlfih 

Tola«« 

ToIvm 

l>rBe0thlrH 

TolanB 

InohBs 

fe«t 

Eoard fBBt 

iBohes 

loar^ fBBt 

U 

to 

• • 

97 

fi,0E6 

29 

98 

• • 

98 

8,176 

24 

68 

• • 

99 

8,938 

16 

80 

• • 

40 

8,600 

16 

118 

140 

42 

8,669 

IT 

159 

176 

48 

8,850 

18 

180 

EEO 

49 

9,098 

19 

EE6 

E69 

44 

9,886 

to 

ETO 

31E 

46 

9,400 

El 

996 

569 

46 

9,600 

EE 

976 

4E6 

47 

9,8X> 

E9 

498 

489 

48 

4,000 

E4 

60-0 

560 

49 

4,819 

E6 

667 

690 

60 

4,438 

E6 

658 

716 

61 

4,676 

ET 

716 

800 

68 

4,900 

E8 

T89 

900 

69 

6,160 

S9 

876 

1,000 

54 

5,400 

90 

950 

1,110 

66 

6,676 

81 

1.098 

1,££6 

66 

6,976 

3£ 

1.126 

3,360 

67 

6.876 

99 

• • 

1.476 

68 

6.600 

94 

• • 

1,610 

. 69 

6,900 

36 

9 • 

7,750 

60 

7,816 

96 

• • 

1,876 
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Table 16.— Tolime tabla fbr ahlta fir 


Dimatar 

braaethifrb 

Xnotaea 

Ifi 

IZ 

14 

IB 

16 

IT 

18 

19 

80 

81 

£8 

8 B 

84 

86 

86 

IT 

88 

89 

80 

31 

88 

38 

34 

36 

36 

ST 

88 

89 

40 

41 
48 

48 
44 
46 
46 
4T 
46 

49 
60 

* 


TaluM 

i)e«r4 fe«9 

66 

76 

106 

140 

186 

840 

896 

360 

430 

310 

600 

696 

796 

906 

1,086 

1,160 

1,800 

1,466 

1,610 

1,TT0 

1,986 

8,100 

8;BT6 

8.440 
8,680 
8,79 
8,970 
8,166 
8 , 34 *^ 
8 , 680 ^ 
6,T00 
8,666 
4,066 
4,860 

4.440 
4,630 
4,616 
6,006 
6.196 
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Table 17.— Ctmperstir* haifbta of plna. shallow 

plao, omA vhlt* fir 


3 ! o^t plno Tollov piao ^Tilto fir 



batto 

s^r-Aam 

btttta 

sieldTOia 

Joaatp 

^aawtor 


Coaatj 

Caeaty 

breoRt' 



hlfrh 


fialf>‘ht 

Baiylzt 

Balirht 

laehoo 


/'aat 

2aat 

Faet 

1 

a 

8 

7 

9 

t 

13 

11 

10 

14 

9 

IT 

1ft 

14 

19 

4 

tl 

80 

17 

29 

6 

£6 

86 

28 

31 

4 

80 

81 

27 

86 

T 

59 

87 

33 

44 

e 

40 

42 

39 

80 

9 

44 

47 

49 

87 

10 

49 

91 

90 

68 

11 

94 

69 

69 

49 

12 

99 

69 

ftl 

78 

IS 

ft4 

48 

46 

80 

14 

48 

6T 

7C 

06 

19 

TS 

71 

74 

90 

1ft 

78 

76 

79 

96 

XT 

88 

79 

83 

IDO 

IS 

68 

as 

46 

108 

19 

98 

ee 

to 

109 

eo 

9ft 

92 

94 

718 

ei 

108 

98 

97 

118 

St 

108 

lOS 

100 

122 

ts 

118 

108 

103 

186 

94 

lie 

118 

10ft 

189 

29 

1E2 

118 

109 

133 

Eft 

18ft 

182 

lie 

13ft 

£7 

180 

129 

^ 118 

139 

£8 

184 

186 

IIP 

142 

E9 

13T 

181 

181 

149 

SO 

140 

134 

1S4 

148 

SI 

142 

13ft 

12ft 

181 

S2 

144 

138 

129 

ir4 

30 

14E 

140 

181 

194 

84 

14« 

142 

184 

168 

39 

147 

143 

13ft 

161 

8ft 

148 

149 

139 

163 

ST 

190 

14ft 

141 

166 

88 

181 

147 

144 

147 

89 

162 

148 

14ft 

149 

40 

162 

149 

348 

171 
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forept Vlre 

The forests of the Sierras would he wore Taluable and 
»ur« extenslTe to»aay If fire had not mn thm then for so neny 
years* Indirldnal icrees hsTe been killed, the density lessened, 
natural extension oheokod, ohap^^rral areas inoreesed, ana water- 
shed ooTer Injnred. In nost of the forests of the northeastern 
United States the fire da«a<jre followed Itsnberlng, and the original 
xinber was the result of oonpetlng leroduotite forces. In 3al- 
Ifomla, where ollnate and soil favored optioran growth^ the de- 
atruotlve element of fire was continually present* The forests, 
despite this factor, are alaost unsurpassed, hut they would have 
undoubtedly been much finer had the fire elenent been absent. 

Most of the early fires were set by Indians to drive 
out gaae. Following the Indians oane herdsmen who fired the 
country to improve gracing* Hunters and prospsotors were also 
responsible for many fires* 

Conditions have ohanged greatly in the past fifteen 
years, and at the present time' oareless campers, and logging lo- 
comotives and donkey engines start moat of the fires. The Indian 
danger is past, save in San Joaquin County where arunken Xono 
and half-breed Indiana often onlntentidnally start destruotlve 
fires. Leas ooimson causes of fire are brash burning, wood blast- 
ing, oarelesaness with caatohes, etc*, mentioned under the heading 
of southern California* 

A oomparatively new souroe of danger oomes from the de- 
velopment of the lumber Industry* This brings an additional 
nuBtber of men Into the mountains, and the accumulation of debris 


Reproduced at the National Archives at San Francisco 


eftcr rdd grcctly tc tr-F fire dB]ii;er. Logglzig loooiooo 

tlves and donkerv en^lneu ainee ))uni irood, vary fretjvfmtly 

thro^ r^rks into the infln^aciblc urcsli. and litter. 

Tte ftcrtheru ^aelfit: Bajlrofed ia the erly tbna line 
trarereln^ the forest regions. 3inoe oil ie used exolaslTely 
for fuel,. the dasher from sparks is ainlaleeu. On the heavy 
grmdes, however j the adjaoent brush is ooaasioaally Ignited. 

Llg:htnliig; ooouoies a aeoondary plaoe in the list of fire 
oeuses. I^ead stubs are eemetlmee set on fire, and the flsnes 
Dsy snrssd. The no ret feature is that suoh fires start la iso- 
lated, uaeriacted places, but on the other bend showers fret^usnt- 
ly fbllow sad extinguish the flames. 

Character 

la Tirgia tlndier ground fires are the rule, and It la 
seldom the flames reach up into the foliage of large trees, even 
in stands of jlr. there there is little undergrowth, such fires 
are easily oontrolled, since they have only the litter of the 
foreat floor for fuel. they often bam deep Icto the humus, how- 
ever, and emy sssuXdor for leys. '^'herover dense undergfovth 
exiets, as along the lower edge of the timber belt, the firec ere 
naturally ooro severe, and more diffioult to ocntrol, and Indi* 
viduii.i trees and clumps axe oocesionelly killed. 

fhe erratic belisvlor of a fire in the unluabered forest 
is very noticeable. In on© spot it may bum with severity enough 
to kill or injure good-sised trees; egaln, fbr long distances 
it will run so lightly over the fbrest floor as to lit+le more 
than black It; while here and there it will run out in long Ir- 
regular tongues with large unhumed areas between. 
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On ont-over land the fires aasnse an entirely different 
ebaraoter.. Three oondltions a re oreeted, each farorahle to 
fire. (l) The aoonamlatl one of unbnmed, Tuidsoayed slash and 
debris. (s) The brash which has replaced the timber on the old- 
er cut-OTor areas. (3) The dense thiekets of coniferoas repro- 
ductions lahloh baye escaped destraotlon. 

Ifany factors such as season of the year, wind, oonditlon 
of the slash, and topography Influence the cbaraoter of fires on 
cut-over land. As a rule, however, they are very severe, and 
deetroy all repx^duction and eventually, if repeated, all seed 
trees. Trhere brush has taken poeession, as is often the case, 
the chaparral fires are brought up into the timber belt. 

In the lower foothills the brush is so open that the 
fires are not violent, save in individual bsahes or clumps of 
brush. The dry grass, however, carries the flames readily, and 
a rather fast running fire, severe in places, is the result. In 
the upper foothills where the brush is dense, and in chaparral 
generally, a fierce fire, difficult to control, is the rule when 
wind and weather are favorable, ('lioto. 54560). 

Effeets 

The ordinary groiuad fire seldom kills mature trees, un- 
less they are aurrounded by dense brush or elash, and the damage, 
from a lumberman's viewpoint, is not great. There is, however, 
an appreciable financial loss from the Inmlng out of the base of 
the tvcnka hy repeated fires; while the destruction of young 
groTcTth by reversion of lb rest land to obaparral is clearly a pub- 
lic calamity. 
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motloally errery oattiro tr«o e^wa marlkS of fire ei- 
ther 'D> the oherred harlc or borned-oat baae. ISaay of the larB* 
eat tfd^ar and yellov pine bare oaTltles at baae large onotigli 
to ahelter a man, (photo* 54561) and every fire bams In a little 
deeper. lk)me of these trees evcntaally bam thrp or are blown 
down, Uxas redaolng tbs density of the fbrest; while the repeated 
deatraotion of young growth prevents a retazn to normal density. 

yigares aeoared In the logging oanps of the Sierra 
Lumber Company in Xehajoa County, ahov that the "long batting" 
neoesaitated by the bamed-oat oavltlea in the butt loga amcants 
to 4-l/S per cent of the total oat. This does not inolode tho 
waste in high atinops where the oat la made above the oavity, nor 
allow for the Ixiferior luadier near the barae, where the heat has 
hardened the pitoh. In the aggregate the loaa would often be 10 
per oent; taking, however, the very ocnaervatlve figure of 5 per 
oent, and the loaa to a oonoem oattlzig SO, 000, 000 feet a year 
amounts to 1,500,000 feet. Oeapita this, ground fires are aald 
to work little cr no damage to large trees. 

It is dlffloalt to any idiat apeolss of pine saffers most, 
as the damage varies with localities* The Ooaglaa apraoe (_^8ea- 
dotjeaga taxifolla ) is slightly more resistant to fire than pine, 
ewdi bams grow over more rapidly if not too large* The fir saf- 
- fers most, as the foliage is very Inflammable, and the wood, when 
exposed by fire, decays rapidly. The bark, however, la thloh 

I and fire-reel sting, bat once broken or burned thru the tree falls 

n 

l\ prey to wind or eabseqaent fires* The bigtreea, f Sequoia wash - 

I ingtonla ) altho badly scarred have rarely been killed or their 

; / 

' vitality greatly reduced by fire* In all oases the bark bams 
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Tery relnotuatly » iut despite thitj, rcpected fires h^ynt htimct 
l&rge ouritlec izrto tlx ttc&e of r3C«t of the I&3r|;o trees. The 
ccly fire- killed higtroeo v/ere a sbioII gropp on Eedveod Menntein 
In iizclosne County (photo. 

She rep ora ion of tiahcr land to chaparral thru repeat ed 
fires vhloh kill the roprodncllon and erentually the seed, trees, 
la one of the soricus problesa in the ocamorolal forests. ¥he 
ohe.oarral is able to endure these repeated fires since it sx^routs 
free the root, and htia cbtrined poscession of enonsoun areas onoe 
densely forested. One of the beat oxaaples is se^ arcund tho 
base of Shasta. Along the lover tinber belt Oeanothus ciir.oa- 
tus. l^XTamB soboordata. ."orotoataghylos glnuoa. Arotoatcrhyloe yIs- 

cida. onerous slslieenli. Ceroooamue Ptirrlfellua . and lUbea tipe - 
cioaujo . arc the prlnoipal apeeles roplaelng the forest. At thsi 
hie^er aloputlons the pemiclcnr. Ceancthno oor&ulavUB is taking 
possesion whore fire or loriborinp has roaovod the fOrast. Abloa 
ccxaclor la about the only apeeies irhieh read.ily works back into 
the chaparral when flree are prevented* (photos* 54617 and 54618). 
I!he ohaparrul peraieta in spito of fire and tskoa possession of 
open areas rapidly, but is at tlsee reduced in density, and ohangsd 
in eonposltion by fkequect burning. 

The ootsnon ohaparral speoles are susoeptible to fire in 
parylng degrees. In the foothills Ceanothna ouneatua . and on the 
higher elorations Ceanothus oordulatus bum moot readily. ‘ With 
both this Is not beoause the foliage is partioulorly inflaoDable, 
but beoause they grow in drase stands and oontain mnoh dead mate- 
rial, such as twigs, leaves, and branches . UmbelXularla osllfor- 

nioe bums fiercely on eocount of the oily nature of its thiok 
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le&vea. apadlas \tLioh litzrna coat ralaota^ol^ is Awsciiduw 

Oa3.ifomloa , aliliO all spaoias ul* -irontta ara loatxrl^ as fira re- 
ai-btozit. Tlia BaTeral spacias of aCfoteaWplacyloa. OaruauagiAts . 

&au. ^itoToua ^^oni ixudi.x'ore^ilj , not oarr^in^; or holding flaBie, 
tut beming frooly t;hore eurfioient heat la genoratud by other 
fuel* 

All the chaparral apooiaa sijrout readily altai.* fira 
save Ceanc i. Lu e enuoe tua . and aoiae of the larger forsia c f niunsaaita. 

Lnatboriag 

The species Icrabered within the Sierra region are six 
in nmnber, namely, stager pine, yollow (white) pine, honglas spmoe 
(red fir), inoense oodar, white fir and blgtree. The two first 
are of prise isTtortenoe, the others being rarely logged except in 
oonjnnotlon with then. Together they oonstitnte 80 per cent of 
the out in this region, yellow pine forming about 60 per oent and 
sugar pine 20 per oent. Douglas spruoe and white fir sake np 
the bulk of the reoainder, bigtree being extremely limited in dis- 
tribution, and oedar being out ae a rule only for speoial pur- 
poses and more or less looal use. All of these apeoies except 
Douglas spruoe, attain their best doTelopment and their greateat 
oommearoial aignifloanoe, within the state of California. 

Jeffrey pine need not be diatingulehed from yellow pixto 
as regards oounaeroial qualities. 

Icod 

The wood of yellow pins rarles as greatly as do the sil- 
riosl oheraoterietlos of the tree. In one locality alone four 
kinds of trecB are diatingaished, the olaaeificatlon based largely 
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on ths ohBi"t.9tcr cT v/ood. irood ia rt;t!if;r fce ?'«- 

wrod rlth fhat c.f Bni?\r Ic K^tS. anC irtirong, a;Ei«‘tir:i#B j-rlt- 

tln, and rsrv roalnotfa. Th'i hcer1rtK»rd lo re'Ifilah IrTra., tls 
unprcoil r'*llo’r1'?h w^iltc and o^#*n thick. Jhe saprrood fiVE 

certain trees nhon finishad, hr-r a beatttifJil seti^y Ituster, 'e 
lijaht and eacily rcrkcd, nnd la equal tc sugar pise foa- fialsklng 
pnrposea. 

I'cJlor pire hrs c arcclflc , ii?ien dry, rf '^.4726, 

uni rcuf;li dr^ Itaabor waighr aTjcut /!.7 porjade per hotirC fc-et. It 
if* conaiderahly hseriar ibtjs iin^r plaa pji£ its profrOrtlon- 

ntoly Btronger. 

Tellor: piBfi hac a ^rwt Ttriet^ of nsce, oarccielly vihero 
a srtrosgf d^tralle weed ia deaired. It ic exteitairely lued ftr 
tnilfilng nutorielc, ereh as Boar-tling, loaiae, flooring, oelling, 
etc., xc.jlrc8il tlea, door elcoh, end cetohes. trees 6 

inches, 8 inches, and 10 InelactB in ciendler are exteicalvcly nsec 
in soiso lecalltiee for rdae prcxjc; in ftot the nse cf yeilor pine 
for ainlr-c tlrber bt.o one of its earliest vses. 

fh© Ttsod of stgax pine la ©oft, etrlil£lit-grtiluod and 
«^asil;'’ TTorked. It la rery realsOTUB and t>j8 resin dnete era lerge 

A 

r.nd oonspionons. 5rhe heartecod le li^t brown in oolor, idiile 
the eapwood Is ycllorlsh shite. rhen finished the wood hat & 
entlny Inater that rondera it excellent for Isiorlor flBlshing. 

The speoifle groTitj of the dry liud>ev Is 0.^84; end 
rciitjh dry Inabcr srere^ee ahont £.6 pounds to the board foot. 

In oontsot with the soil, anger pine shows moderetoly 
drrehle anallti afe . Altho this Edgh.t x.roT* lean apparint In a oll- 
tKtp rot 60 dry as that of California. In brief, sngsT I'lao 


, ( 
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alosely resembles tlie eai^ters white pine In it a phyeloal oharso* 
teristloa altbo It la generally oonaidered a frifle more brittle 
than the latter, and Ite large, oonepienons, resin dnete are vome« 
what of a detraotion. 

Sngar pine limher has an alatost endleaa rarlety of naea* 

It la used extenalTely for doors, bllnda, aashea, and Interior 
finish. In pattern work sugar pine is largely replaolng white 

V 

1 

pine, ae It la cheaper and it a softness and stralfi^t grain reader 
it an ezaellent substitute. Its fireedom from odor or taabe oauses 
the wood to be much used In the oanuihotnre of druggists' drawelrs. 

Other oomiBon uses are for oars, anldings, ship work, ohaln boards, 
bakery work, cooperage, and wooden ware • in abort for almost any 
purpose for which white pine ie used. The poorest grades are 
uaed oxtenelTely for bozea, eapeoially fruit hoxea, and fbr dry- 
ing-tray slats. 

The wood is still uaed for making shakes (a hewed shla- 
glo S6 inohee by 6 Inohee), and Ita straight grain and the ease 
with which it aplita hare made this, in the past, akmoet the first 

« 

use for which the tree was Bought. hogs, too knotty to cut into 
uppers, but otherTtiee sound end straight-grained, are aometimea 
turned into bolts for match hork. 

Douglas 8px*uoe, called also red fir, Douglaa fir, and 
Oregon pine, ie the only one of the Sierra speolee that ooours 
alee in the redwood belt, and it forme pert of the output in 
both localities. Abput 40 x>er cent of the Douglas apruoe out 
In California oomea from the redwood belt and the roitainder from 
the Sierra region. 


- 67 - 


^ Reproduced at the National Archives at San Francisco 


In Califbmia the tree deteriorates steadily fron north 
to sonth; praotioally all the Don^las sprnoe ont in the Sierras 
ooBies from n 03 rth of n.dorado County. 

The wood is heavy, strong and very dnrable. It la 
harder then the nines and not so easily rorked. Its ^eat 
strength, gives it a value for bridge timbers and heavy oonstmo- 
tion work and its durability suggests its use for railroad ties, 
mine timbers and la other exposed situations. Tezy little Doug- 
las spruce lumber is shipped, moat being oonsumed locally. 

The Sierra Douglas spruce is generally sound but is 
low in its content of clear lumber. The bole is comparatively 
short and tapering and ill-pruned. The lumber is oonseqfuently 
knotty. 

Inoense oedar has extremely vcduable qualities but is 
not eonsidered highly by Sierra lumbermen. It has an extremely 
rapid taper, and is almost invariably unsound, oavities filled 
with brittle brov^nish material occurring thruont the hsartwood. 
The wood between the oavities is usually sound, and except in so 
far as the unsoundness affeote the strength or appearance of the 
lumber, it is not objectionable for the rot does not continue af- 
tor the tree is out* In faot Inoonse oedar le one of the rest 
durable of all trees either in the ground or when exposed to the 
weather. 

The wood is li£^t, soft, and straight-grained. It is 
ohiefly used for fencing and poles, somewhat also for sills, eto. 
It ie not shipped to any extent. 

Bigtree has such a limited oocurreixie that it does not 
figure largely in the total out* In the region of its beat 


-68- 


Reproduced at the National Archives at San Francisco 

growth, howftTer, It Ib ahnndant, and it fttrnlahea a oonalderabXa 
proportion of the ontpnt of aareral aonth Sierra nllls. 

It a wood reaenhles that of tha Coast redwood and has 
anoh the aaae qualities as that of inoaass oedar. It la li^t, 
soft, STon-grained, and rory durable* Zt la OBod for shingles 
and penoil stook shloh are erportsd, and fPr posts, Tins props, 
ate. which ore nsed locally. 

White fir Is the most reoent of the Sierra speoies to 
henoaa nerohantahle, and its standing on the sarhet la even now * 

wary Inseonre. The reason is apparent} its wood Is slnilar to 
that of the pines bat far inferior, and it posesses no special 
qualities (e^tcept one) as dnrability or strength, to reoouaend 
it. Hitherto it hae had no field •mtside of that ooTered by 
nogar and yellow pine in which it oonld not ooapete. 

It is light, brittle, soft, yet not easily worked; 
warps oonslderably , splits easily, does not hold walls well, ds«' 
ooye quickly wheii exposed, and is often wind-shaken. It is odor- 
less ausd tuatoleas and therefore usefhl for hoxea, wcodsnware, 
eto., and has had sobis use as door atook, in which it pro red 
fairly aorrioeable. Its prinoipal futarc ace will, however, ho 
la the taannfadtaro of paper. It la soft, white, and has a fair- 
ly long fibre, three qualities of a paper wood. 

fhe i^umber Industry 

Lumbering in the Sierra timber belt began early in the 
fifties with the hewing of logs and splitting of sugar pine shakes 
by the settlers and the ootting of mining timbers along the foot- 
hills. f?ater-power mills, running "up and down", or small 
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oirctilitr trers soos Intrednoed And ^egan a«t%ing 99&11 t^naa- 

titles of l«as>^er for locfil -aAe. 'Hilff early eatting waa Insigaif* 
leant, tho Inoreeelng and aztendlng r»;^idly to kefp paoe wltb the 
gro^h In pcpnlr.tioa and the deTelopateat of alniag aad farmlag 
tovras. 

. OoTsiremlal Imaherlnjr to eanply the general mrXet neoea- 
airily awaited tlte eonotroetlOB of the trsnaeoiitineBtal lines and 
the exteaeion of the Oallforsls roade to point? fro« whioh the 
tlr^sr T«»oald ha aoceeolhle. It he?aa ?0 yeare awe along the 
route of the '®onthem ’aoiflo aoroee the Slerree, hot In the re- 
{^loo C3 a tholo haa hee'n confined to the last IB years. 

"Slthin that period, tha Indnrtry haa tended ateedily to 
cactroll*o In largo, well spite Used ecrcerre. The eonatry in 
the rair In rough sM Irsoeweelhle. The tlrber Ilea at long dla- 
tocoea. In reny o&aea 40 to 60 adlee, from the naln railroad lines. 
Natural neeri of trascrortatlon, »a drlrehle atreane, are lacking. 
Under thrte oordltler? a Jerje Inrertwfat la rcqelred at the out- 
set to fvrc2oj> cheap trenrrortctlon j and to realise nron anoh an 
inTcrtaeit, the vhcle orerrtion noat he ooBdaoted n]f>on a prepor- 
ticanteli large (?cele. This ra^rlras e large, wall-eoulyped 

A 

plr.rt, frith the rsoet edTer>eed Bcthode of logging aad lOBzmfaoture . 

Tn the ty;l 08 l operctlon in this tlnher halt, therefore, 
an Initial e 2 :pendltT:re of from 6<^ to 500 thonaand dollars la ra- 
qnlrvd to ooxmeot the mill-alt e haok In the tlmher with the main 
line ahipping point. la northern California shore the ooontry 
la more hroken sad easier rontea oan he fonxid, a standard or nar- 
rov gage logging railroad Is nsnally hnllt. In the oentral and 
Bonthem Sierras, where the steep western slopes of the range are 
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mooh less out up, a box or T-shaped flusup Is usually ooustruotsd 
from the mountain mill to the ralley railroad, in some Inetanoes 
ooTorlng a dlstanoe of 65 miles and dropping 5, SOU feet In ele- 
Tatlon* 

The mill usually represents an InrestBient of ^^0,000 to 
«100,000. It Is almost larariablp of tbs double band saw type, 
firequently with one or more re-saws or gang saws, and is always 
ettulpped with gang edgers and triaiRers* It outs from 90 to 150 
thousand feet of lumber in ten houre run. A short logging rail- 
road, extended frequently for 10 or 15 miles as the operation pro- 
gresses, taps the standing timber and brings the logs from the 
woods in to the mill-pond* 

Logging 

The logging in the timber Itself, is in many respects 
the most eritioal part of the whole operation. In this mountain 
region, the logging season is usually limited to six months and 
the work must be oonduoted on a rery large soale to seouxe a suf- 
floient run of logd to make the year's operation suooessfhl. 

Steam logging, by donkey engine and eable, is the method usually 
employed. Orews of fallen go thru the timber first, dropping 
the trees, olearlng off limbs, and "bueUng" the trunk into log 
lengths* Light donkey engines, carrying 1,000 feet of 7/8-inoh 
osble, snake the logs over the unbroken ground to the yards at 
the end of the ohutes* The latter are built in trough fashion 

by spiking two logs side by side on short stringers and beveling 
the Inner surfaoas. At the yards, the logs are ohained together 
in strings and hauled in over the greased ehutes to the landings 

/owsrfol "bull" donkeys, oarrying three to 


on the railroad. 
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four thousand fast of hoary oablo, aro used for thla purpose* la 
many oases, as the ohutes extend out Into the tlaber, tuo or three 
donkey ong;inea are required, one haTU.ln{; a string of logs the fall 
length of its oable and then the nmct taking It la tro. The 
ohutes oooaslOBal^ oross ridges of eonsiderable height, one don- 
key engine eerring ae a hoist at the suasalt to take the logs iqp 
the inollne. 

Post 

dn arer&ge operation requires froa 15 to 80 donkey en- 
gines, equipped rlth aables and ooatiag from <^,500 to ^5,000, to 
the uBohine* flth the other logging equipment neoeesary and the 
oonstruotion and rolling stock for the railzoad, an inrestaent ff 
fully ^100,000 in addition to the ooet of the savaill is required 
before aotual operations oan begin. 

The oost of logging and transportation of the logs fXom 
the woods to the mill raries from $3 to iff per thousand, the arer- 
age under typloal oondltions being about The oost of Billing 

averages about Fifty oents must be added every time the 

lumber is bandied. Transportation from the mill to the shipping 

point varies from Cl«bO to nearly $10 with an average range of 
$8 to $4.50. 

Adding, finally, the oost of seasoning and making allow- 
ance for staapoge, taxes, insuranoes, interest and depreolatlon 
It costs the Sierra luaberraen about «15.50 per thousand feet to 
put his product on the aarkst. Sinoe the average selling price 
f. o. h. of the mill-run is only about $17.50 per thousand, the 
margin of profit is small. 
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Cioaperioon of tbo etatlstios of the loober oot for the 
jre&re 1900 and 1905 la iatereatlzi^ aa ahoviii^ the grovth of the 
Ittoheriag Industry in the Sierra region. 

The total out for the State, fOr 1900 «aa, aooording to 
the twelfth oenaua: 

Yellow pine 285,306,000 

Sugar pine 62,306,000 

Bedwood 360,167,000 

Other apeaiea 37,071.000 

734,232,000 

In 1905 the out of aane apeoiea waa as follows: 
Yollow pine 363,932,000 

Sugar pine 120,002,000 

Redwood 406,919,000 

. - Cth r.- apeoiea 171.754.000 

1,061,607,000 


The total reproaeata an inoroaae of nearly 45 par oazit 
in the lusher industry aa a vhole. Redwood haa inoreased 13 
per e;^nt{ yellow pine, 26 per cant; and sugar pine, 130 per 
oent einee 1900. ^ 

The out in the yellow pine region aa distlngulahed 
from the redwood belt was, in 1906 , 604,929,000 feet, oompriain^, 
besides the jfellow end sugar pine giren above, 54,812,000 feet 
of ])ougla8 spruoe; 51,630,000 foot of white fir, and the bal- 
ance incense oedor and bigtree. An additional 46 milliGn feet 
of Jouglaa sporttoe wau out in the redwood belt. 
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the distriot at the .aador->&14orado line, the 
out to the liOrthvaird waa; yellov pine SOT .SSI ,000, or 64.6 per 
oeat of the yellou pine out; augar piae 56, 246 ,000, or 46.8 per 
o«at of the sugar pine out; J>ougIa3 spruoe, praotioalljr all; 
white fir 20,965,000, or 40«d per oent of the white fir out. 

The heaviest out of yellow pine ie in Sleklyou County with 
154,435,000 feet. Tuoluneie, freeno, axid I^Iadora are the largest 
au^ar pine proluolng oountiee. 

Yellow and augar pine together fora very nearly one- 
half the output of the State, and if the oiauunt of other epeolea 
out by the sugar and yellow pine willB is utmoidered, they form 
jDore than half the luaoer industry of the State. Xhiu diviaion 
of the industry, naioely, redwood on one hfwad oxui sugar and yel- 
low pine on the other, ie a geograohloal one .‘ind extends to ^e 
alllB and marhet aa well. Froa a aarket or ooamerolal etand- 
oolnt augar pSine anu. yellov pine aay therefore be oonaidered by 
thraa elves. 

Of the total oot of yellov and sugar pine, about 65 per 
oent is out by 8 aills, chile the bulk of the raauULnder is out 
by 30 or 4? aaaller allla. fhe total nuaber of mills euttiug 
these apeoiea la about 214. Of all the sugar pine out in the 
State, over 70 per oent is out by 6 ooapaniea, which out sugar 
pine ohiefly, and the rest of the out la distributed ai&ong 15 or 
more oompaniee. 

The most important fhotor of the augar and yelle* pine 
marlcet ie the ooapetition of iTaahlngton and Oregon lumber, vhioh 
has praotloally driven these two woods out of the general Cal- 
ifornia market and entirely out of the San Franoieoo market. 
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SMs ia due to oheepness of Oregon and basliingtoa luabov, 
and tc the faot that the Sen Franolaoo noirket oon W roaohed at a 
onaller ooet for transportation by the Oregon and « aabingtoa lxai> 
bersen than it oaa by the California eu^r and yelXov pine pro- 
dnoere* For exasrple, tbe vater ft'eigbt rete per thoueana feet 
fron I'ort&aad to San fraaoiaoo ie but ^3.25, while the average 
rate pez* thousand for rail Bhlpnente froB the San doaquin and 
Saoraaento .ralleye ia She extent of the ooBq;)etitlon oay be 

realised when it is known that 700,000,000 feet were shipped into 
Qelifornla last year, and altho a largo pari •»» undoubtedly re- 
shipped, a good proportion reoained in the btate. ¥e meet this 
oompetltlon and to open up narkets outside the btate, the sugar 
pine and yellou pine produoers have organised what is known ae 
the Oalifomia Sugar and thlte ins Ageney* This agensy to bobs 
extent regulates ths <.>utput and prloes, but aotually bandies but 
5£ per oent of the total output, and toae 3v per oeat ie vhelly 
nade up of the upper grades* The^e gradea are fbr the most part 
Biarket«»d outside the state, the eugt.r pise goii^ largely to the 
eastoam seaboard, i^^ere It ie sold for ir tm ^0 to ^5 per thou- 
Band and oo^petos with oorreapmdlng grades of eastern white pine* 
In faot, there ie at present very little trouble in marketing the 
batter grades of this timber. Some soger pine also is distrib- 
uted tbm the kiddle West, where it goes to supply aahh, door, 

/ 

and blind faotorles, end the like. Tery little uugar pine 0 :e 8 

» 

abrodd. 

The yellow pine oompetea to aone extent in the Loa 
Angeles market, but it has rather lost ground to Oregon fir in 
tHe last few yoara. 3!hG prineipal market lies thruout the k^lddle 
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viaerc It «.K>ap«t«8 sveceeafcll^ with eeitthi^xr. pines. Last 
JMLT aiiCRt £i,&wC,COO feet of tiie upxrer greiee mre fuiport«<t. Of 
iLls 4,CJO,OCO feet v^ont to AastrallA j^sA lew ZoalenA. wLlle ttiP 

rdsaiJiAer eezit to Bx^rope tp wks of S&lTertOB, prlJSAipalXr tc 

% 

LlTorpocl, i^olfest, anA Sl&sfow. 

It Ih Id tbe nartotlztg of the lever crraAer, her ever, 
that the eug^b-T aoA "white” pine prodnoer iteets ih6 dif- 

floTxIty. Th3 frel^t rates * 76 oecta per hundred pounds to the 
Atlantio saahoard «uid 6C oente to ChioafiO - effeotually alcaes 

t 

the easterii inarkat to theoe grades of I'seh-er. i’oraed to look 
for hie &<arhet nearer bo'i^, the produoex haa lereloped the box 
Indaetrp and hie oirn looal earhet* OoDelderlDi^ that approx** 
isietely 50 to 60 per oant of the augtir ani yellow plae out is in 
the lover 7>radc - that la* oossiove - aod that the trolh of this la 
Dunafaotxired iu^o oozes, the wa^itude of the indxietry waj he 
appreolated. .^at of tlto sugar ani yollJ? pise ocapaaiea uov' 
operate their own box factories or alee supply a hoz factory in 
their Imaediate ae.lgaiiei*hood. fhey tiras supply tho fruit grov- 
ora of aouvaem OallfOrnla with fruit bo^ws, but cyoo here Lhoy 
ifloet with •^OMpetition froa the yellow pins Ituiboraun of isz- 
loo and Ariaona, -idxon thru lower railroad ratss wcotward to sttB- 

r 

ulate the haul, can often put their boxsa into ecuthen. Ckil tfor* 
nle aa cheaply aa or Btore cheaply than the CHiifornia luahcr'^en 
tliouaelTee. Thus, altho the narket for cu^ar and ^wliito” pine 
Is good, it la far froD what it oight be. laoroYod narkei uob«> 
ditlo 2 iB are largely dependent open the state of the industry In 
Mr'aShis^ton and Oregon, and such periods of OYerproduotlor. in the 
ttorrthwest as have occurred in the paet two or three yefcra hcTO 
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Beoeesarlly been fblt by the so^ar and yeXlov pine produoers. 

Ab oondltlona InprOTe, howeTer, and the eastern and forei^ip mer« 
kets reaoh their fall deTelonnent, prioes will andoobtedly rise. 

The egenoy grades pine as follows: Xo. 1» S, and S 

clear; 1, 2, and 5 Biding; 1, and 2 shop, and oooiBOn or box 
Ituaber* * All except the last naned are olaased as oppers* fio. 

2 shop, howsTer, is sometimes olasaed as uppers and sometimes as 
ooBuoon, and it is largely this grade which is used la the sash, 
door, and blind factories* 

Uppers of sugar and "white” pine range from <^80 to HO 
up, f* o. b. the oars in California* Special grades, such as 
extra thick, etc*, bring as high as HO or H6 f* o* b* One 
large oonpeny lays down the best grade sugar pine, ordinary di- 
mensions, at $65 per H in Xew York. Xo. 2 shop brings about 
$16 f* 0 * b. In spite of this, howeror, the mill run areragea 
about $17 per thoxtaand, f* o* b* at the point of shlpDent* 

Effect of Lumbering and Condition of Out-orer land 

logging in this region aa a rule, is Tory destruotlTs* 

Trees of any merchantable taluo are usually cat to a diameter of 
19 or 20 inches. In building chutes, moTlng donkey englnea from 
set to set, slinging the hoaTy block and tackle rigging ibr ca- 
bles, and snaking logs to the yards along the chute, the little 
remaining growth is largely destroyed. Firee are often started 
by donkey and railroc^ engines, and feeding upon the masses of 
inflammable lii^e and tops, clocur the ground of young grorrth of 
erery description. It is here that the forester raises the 
question: is it neoossary or wise ^r the average lunhennan to 
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loave hie iana in a Beaioburr&a, nsfareatusti^e eonditioa, of lit* 
tie value either to hinself er to tlio State? 

The foXlor. la^ dieousaion la an atteopt to aaaver thla 
quoation firoa tho luahormem's ovm point of TieuF. 

Praotloal gorestrg 

The fOreatB of the Sierras are, without question one of 
the State *8 j^eateet reeooroee* fhejr give direot enplo^vont to 
thousands of 'aen, and there is soaroely an industry er an iadi* 
Tidual In the State hut shares in tho indlreoi benefits they be* 
stow* They represent sn enormous oapltel which pays yearly in* 
terest in the shape of manufaoturod luadter to the Talne of 10 
Billion dollars, ana under wise and eonserratlve nanagaoisBt aro 
oapable of oontixmlng to do eo iadefialtoly. But hesldes fumiah* 
ing lumber, they famish TOter and it la for this reason that they 
are to be valued more hi^rhly than the forests of the redwood belt. 
The latter forests, tho extremely valuable as lusher prodtaaers, 
protect the heads of few im^'Ortant streaas, while the Sierra for* 
eats sot ae regulators to the flow of a dosen rivers of the first 
import anoe and innumerable small streams* The future of the 
greet interior valley and to e large degree, the welft-re of the 
State as a vhole, iepende entirely on the joreservation cf these 
forests whioh are now being lumbered at the rate of more than 
600 million board feet annually. 

In order to Insure a pemanent supply ef wood and wa* 
ter, the Government has reserved nearly 16 milllcn aoree in 
northern Oelifornla on whieh the forests are managed with a view 
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to pemAnenoe. All the forest reeotiroes of these ereas are 
utilised, but eoouomioall^r and with as e^e to the future. 

Os the other hard a larj^ proportion of the nerohastahls 
tliaber of the State la o%ued privately by men who naturally try 
to oehe their exploitation of It the eouroe of the frreatest pro- 
fit to thenselToa. 

The effeote of ordinary methods of exololtetion by lun- 
bemen hare already been diaouet It renalns to point out 

sraotioable Inrprovements In raethod by whloh the produoin^ power 
of the forest nay be nalntalned end the weterahed eower pre- 
served. 

Forestry on the National forest Reserves 

The I^tlonal i^vemnent, owning 9, §00,000 acres of for- 
est reserves and withdrawals in the su^ar and yellow pine belt, 
is the largest holder of tlnberland and was naturally the first 
to adopt a dsfinite policy of oonservative aana^n nt. The pol- 
loy of the Gcvemnent xn the aoninlstratlon of Its reserves, nay 
be exprestt in the single word, ’’penBanenoe”. Its ala Is to 
make the forests and timber supply of the reserves, like their 
stook range, of oontinuous cmd permanent ueeiUlaeae to the people > 
of the State. 

The first point in oarrylng out t is polloy le the pro- 
teetion of all roservo land, both virgin and out-over, fron for- 
est fires. A ooastant patrol is laaintained during tho dry sea- 
son. A system of trails and telephone lines is being oonstruot- 
ed en each reserve, to seoure better eaenran lost Ion and greater 
rapidity in reaching fires. Stations for storing fire-fighting 
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toolii ft-re hvllt fit strateelo polata. In aotaa iinatMioea, apa^ 
oIaI fire brealcB are oonatruoted to aerre as Tante^a points 

in fire* Kost laq;>ortextt of all is the etriet edliGr-> 

enoe of the Forest Serrloe to the policy of potting* out erery firs 
that gats started, by hard, ocntlnuous fighting and employing ex- 
tra help if reeded. 

fheee methods, vith the baoking of etetutory provieione, 
are steadily asking the protootloc of the forest reserves more 
complete and efficient. 

' Qi» the reeervee whloh are wholly or pert telly inoinded 

in this timber belt, there are 141 rangers and guards petroling 
a total area of 12,710,379 aoree, or an averege area of 97,207 
aores per gan. She total oost of adminletratlen, of whloh pro- 
tection la but a single Item, ie 8-6/10 sllle per aore. 

The second Important feature of the Govemmert’s re- 
serve polley le oonservatlve onttlng. There is no purpose to 
withhold reserve timber fVom use. On the oortrary, all mature 
timber on the forest x^serres la for sale. So cutting la al- 
lowed, however, nnleas a good second grovrth after logging la aa- 
Bured. As far as possible, tha baaia for the new stand of tim- 
ber le left on the ground in the fbrm of young, thrifty trees. 

The aim in all reaerve cutting la really threefold: 

1. To remove sad sell the matnre timber. 

2. To improve the quality of the stand by thinning out 
less desirable speolea. 

3. To leave the ground in suoh oonditloa tl».t a good 
seoond growth will follow logging. 
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In All •'inttlng ap:a tha raaert'dst In ths and jcl' 

la-.T plna bait, tl» forest offlcaro aark tbo Iraes irlilois are to 
be taketn. An fnlly asttira* sad oTarrlpo treeo aaJ trees 
sro unnotmd froa fire soarrad botte, dead oronns, or iaoeots, are 
narked for oattlni^; ebile tbrifty trees vhieh will groe and pro- 
duoe seed for anotbar fifty or one himared years are left if of 
Talnable oo2:::^roi-3il opeoiea. In northsm Jalifomis Doxtglas 
Sriruoe is olasBsd as a T&ljiable tree, fixl benoo in ent ligktly 
t nitb rtgar end yellov' pine, tdiile tlis less deairabla rM-te 

fir and oedr^ sra ont ao olosely as tkte can be taken. 

Care Is sxeroiaed in eCLl aerking that the ground will 
reoslTe an abtmdsnoe of the right kind of eeed after cutting. If 
the thrifty trees alone nJll not furnish this, additional seed 
trees sro s sleeted fron the sptnre tiasber rhiob la nrot eonnd 
and best able to stand. Aa far aa praetleable, at leant three 
seed hearer? are left to the acre on lofigcd-orer land. 

A few other sisple points In pmatieal fcrostry ere 
followed in narking. It la recn^ired that ekida and other satll 
poles nsad In logging, he out frOK yonag ttfnlto fir. The fir 
taken for this uirpose are eat. If possible, from thickets where 
they ere orertopplng and ercedlng out sugsr pins or other rslua- 
ble epeolea. Thrifty trees ere thinned where orewded in dense 
bnnohee, with the ala alwaye to leare the ssost Tlgcrons and rjron- 
l8liig,end the ones beet placed for the dlstrihntion of seel. At 
tho same tine. If any eholoe is pessihle, the reiimlniBg teeea aro 
left in gronpe rr.ther then eoattered singly ibr gror.tor protaotion 
against windthrow. Thiokets of pronlslagr retrod not Ion of tsI- 
aable epeoies are ferored as far as possible in atarkiiig. Trees 
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vblob ?ould smash then vp badly In falling ere loft for seed, if 
not too large and mature. Other trees erotind the edges of snob, 
thiokets, whleh oan be felled safely, are marked so as to giro 
the young growth more light and space and room for extension. 

In all cutting upon forest reaerres, the OoTemnent in- 
sists nr'on three things which, at leaat as regards the last tnro, 
distinguish its logging Area that upon private lands: 

1. The clean use of all merchantable timber. So waste 
is allowed In stumps or tope. So attempt is made to enfbroe 
hard and fhet rules or specified limits, the reqpilrement being 
simply that everything merchantable ^all be taken. The forest 
officers, for exaiq>le, Insist that enooth, even-butted trees be 
out within 18 Inches of the ground; as low as they oan be handled. 
Partially unsound trees must be out if they oontain one or two 
merchantable logs, and all dead trees sound enough for lumber, 
long butting of partlally-bumed trunks is not allowed. Young 
trees with small orown himbs are used up to a diameter of 10 or 

1£ inohes in the tops; large, heavy-orowned trees, as high as 
merohantable logs oan be out in the judgment of the forest offi- 
cers . 

2. The preservation from injury of unmarked trees and 

young growth in handling, rigging for donkey engines, and fell- 
ing and logging marked tiBd>er. Kuoh injuiy of this obaraoter is 
unavoidable. the same time a great deal oan be prevented by 

reasonable oare. The foreat of floors require that rising for 
donkey exiglnes be slung as far os possible upon marked trees or 
stu^s to prevent the notching or girdling of young trees 
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which are to be left. Slnilar care la enforced In dropping 
trees and snaking logs so as to danags as Uttla as possible tba 
Tonng growth npon which wo roly for tho next stand of tii&ber. 

S. Cleaning up and rsBOTing the slash after logging. 

This la required principally as a safeguard against Ibrest fires 
and also to olsar and expose the soil for better seed gemination. 
Tarlous nethods of piling slash hare been tested in the past, en- 
tailing an expanse in spedifio eases of fron SO to 66 cents per 
thousand feet for the actual stand of tlnber out upon the area. 

The method now required upon all of the reserres thruout this 
timber belt is to lop the branches from the rebooted tops and pile 
them oompeotly in the openings, together with all lisibs out fjroih 
the merchantable portion of the tree. These piles a^re burned 
by the hangers after the first full rains hare daBq;»ened the ground 
and made it may to oontrol the fires. The naked tOT^s are left 
where they lie, forming iu themselres no serious menace to the 
forest. 

The lopping and piling of the llabe costs, in the dense- 
ly-wooded dierra region, approximately 55 eents per thousand feet. 
This is inrariably bums by the purchaser. An additional 10 or 
12 cents, borne by the CoTeminent, is required to bum the piles. 

In addition to the cost of piling slash, the reserve 
regulations make logging upon the Corvemment iand slightly more 
expensive than upon ^rivate land. ' $hi8 la due to the preeau- 
tions required to avoid all injury possihle to uzuaarked trees and 
young growth, end to the fhot that a small portion of the merchant- 
able timber is left uncut, tending to increase slightly the average 
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ooBt of th« operation. In the Jodgsent of experienced ImaberiBen 
who letra reeerTe t lasher, the inoreaeed coat due to the 

last t7«o feetuxee it In&ppree table* Talcing all of the reserve 

regnlstlone together, looltbling sleeh piling, the cost of legging 
la not more than 50 oenta greater per thousand feet than upon 
prlTRte lands under the usual methods of operation* 

it least SO timber sales of fair slee are nov under va^ 
upon the reserres, included in the sugar and yeXlou pine belt. 
This is suffiolsnt eridenos that the reeerro rvgulatlone goTem* 
Ing logging ere reasoittble and practical from the lumbemaB's 
stand point* 

The Federal Got ernoent , the laigeet owner of tinker- 
land in this region, has thus adopted a definite policy of pro- 
tection, eonserratlTe cutting, and sivple legging restrictions* 
Its purpose le to seep its land permanently timber producing* 

Forestry and the Ltunberaen 

Fire protection *— In any system of oonserretiTe manage- 
ment of Sierra timber lands the first point is protection against 
fire, e6x>eoially of out-OTor and seocnd-grovth lands* Hitherto 
a lack of method has oharaoterissd the lumherman's management of 
the firs question* Bo ^stsoetlo effort is made to prevent or 
control fires, and feu oonoems even use spark arresters on their 
engines* The result is that fires are frequent* Then a dan- 
geroua fire starts, all hands are called out to fight it, and the 
mllla are shut down if it assumee large proportions. Interest 
then wanes until the next fire e tarts. J)e8plte this, nany of 

the largest oonooms say that fires axe not troublesome, and do 
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only a few Imndred dollars damage annually* Ihe 2adera Sugar 
JE^ine Company, Sierra Lumber Company, and iKoCloud RiTer Lumber 
Company admit that flrea are expemalTe and giro muoh trouble. 

Fire fighting oost the first named oompany $1,800 in three years, 
not inoludlng the timber and maohlnery destroyed. 

‘ Fire eontrol is an individual problem with each lumber 
oompany, but there is no reason why it oan not be mffeoted ftOOnoiiH> 

3 

ioally, if organised as sanely as the other branohee of the bus- 
inesB. to demonstrate that a system of fire proteotion is prao- 
tieable, initial experimental worh of this kind was inaugurated 
on the lands of the ^Cloud River Lumber Company in Sisklyoa Coun- 
ty, and on the holdings of the I>iai&ond Katoh Oomi>any in Butte 
and I'ehama oounties. 3?he full results of the licCloud work are 
embodied in a eeperete report by ?. j}. iCelleter. Recommendations 
made for the proteotion and slash burning on the lands of the 
Jiaaiond Latch Company were suooe&sfUlly applied durizig the sea- 
son oi 1904, a petrol being maintained, and several miles of trail 
and telephone lines oonstruoted. k lookout stHtion is still 
used, fire fighting tools kept stored at eevaral points, and an 
energenoy fire fighting foroe kept available* fhe fall applioa- 
tlon of the plan, however, has been prevented hy the opposition 
of the men In charge of the lumbering operations*. as is ao of- 
ten the oase, they object to even a slight ahange in methods, and 
stand in the way of reft>raa which are reoois&cnded hy foresters 
and desired by the offloial heads of the oompanies. 
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Protaetion Bhcmld betrlii with the logging area. The 
safe aad eooaomloal disposal of slash is the most essential and 
dlffioalt question. Prsotloally all of the operating oompanles 
Ignore the slash prohlea. and leare the tops aad debris to dry 
out aad faralah fael to the first obanoe fire. Saoh fires aot 
oaly destroy the reproduotlon aad seed trees aad Injure the 
soil on out-orer land, but often run Into and deaage adjacent 
standing tlnber. Slash Is always a aeaaoe, aad unquestionably 
It should be burned at a time when the fire can be controlled 
without exoesslTS expense. This Is usually la early spring or 
late fall when the ground is nolst and the slash is aot dx7 as 

f 

tinder. It should be piled In plaoes and thrown back from seed 
trees and promising young growth. With oareful preparation and 
by burning small blooks at a time and ohooslng a day when the 
air Is oalm or the wind farorable, slash burning oan be suo- 
oess fully aooompll shed at a cost whleh should add but a few 
oents per thousand to the lumber manufaotured. If slash burn- 
ing Is oontemplated , oare oan be taken In felling so as to 
bunoh the tops and sare seed trees end reproduction. 

Prerentlon Is the keynote of eoonomloal protection 
from firs. On the reserres It Is seoured b; a patrol of forest 
rangers and guards, by telephone llnee aad trails, by i>ostlng 
warning aotloes. by regulations regarding oamp- fires and slash- 
ings. and by the enforoement of the fire laws. Plre lines are 
less effeotlre In northern than In southern California, but In 
plaoes they are an essential part of the fire system. All of 
the needed trails, telephone lines, and fire lines have not 
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1)6611 oonBtruot6d, but are b6liig put In as rapidly aa posalblt, 
Tha paopla of California are fortunate in haring auoh a largo 
percentage of their forest land under Gorernnent proteetlon, 
and they oan depend upon it that the fourteen million aores of 
national forest will be oarefully fire guarded, but the timbez; 
water, and graaing resources, and related industries perpetu- 
ated on these lands. 

In this oonneotion, the experience of a number of 
tlnberland owners in southern Oregon is of Interest, These 
firms, oontrollirg nuoh of the timber In the eastern part of 
Lane County, combined to protect their lands Jointly. One of 
the companies assumed entire direction of the work, end all 
agreed to share the cost upon an acreage basis. About 600,000 
acres were protected under this plan during the dry season of 
1905. Patrols rare established, and a munber of short tele- 
phone lines constructed. Srery large fire was reported, and a 
sufficient force sent out from the losrrriBg camps to extinguish 
It. The patrolmen put out many small fires unaided. The total 
ares burned during the summer was less titan 500 aores, and the 
total cost, including the wages of all extra men employed In 
fighting fire, was 8-3/10 mills per acre. The lumbermen con- 
cerned hare Toted unanimously to continue the plan this year,, 
and a number of additional firms not included in the ovlglnal 
agreement hare asked to Join. The whole is a rery instmetlre 
illustration of effectlre protection, secured rery cheaply 
thru the cooperation of timberland owners whose holdings adjoin. 
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71 r< fighting .— A fire is a llrlnfr thing with Indl- 
Tldnal oharAoterlstloe, and Is loflaenoed by ao many factors 
that only general anggeetlona for fire fighting can bo plren. 

A ohai>arr8l fire In a etronf wind noToa totj rapid- 
ly and la exceedingly dangerous,. To atop Ita direct adrance 
should not be attenpted, but adTantage ehould be tahen of 
ridge aunBlte or of natural or artificial openings well in 
adranoe of the flames. At euoh polnte the ground oan be 
oleared and the eubeldlng flames beaten out with wet gunny 
sacks or green boughs « or oheoked by throwing on fresh earth. 

Fires In slash are quite as fleroe as In ohaparral. 
but are leas difficult to control, olnoe the slash ie not im- 
penetrable, and adxantage oan be taken of the log slides and 
old lumber roads. Baok-flring Is the safest sad surest way of 
controlling a slash fire. 

In mature timber the ordinary ground fires ere not 
hard to oontrol. If not too hot or too extenelre the low line 
of flame oan be beaten out. Otherwise, a narrow path oan be 
raked to mineral soil thru the litter, and a back- fire eet, or 
the flames beaten out as they die down st the path. Hand fire 
extinguishers are eometlmsa rery effsotlT# with small timber 
fires, 

Baok- firing Is always dangerous and should be noed 
carefully and only by experlenoed men. There Is a liability 
that the baok- fire will get boyond control, or jump the break 
and run with the wind shead of the main fire. On slopee It Is 
particularly Important that baok-flrlng always be done down 


86' 


, Reproduced at tbe National Archives at San Francisco 


Mil. 19 th«a less lllrollhood of the fire* a eaeaiialBg 

too large proportlona, a enaller area vill he hamed over, act 
ae tbe scLln fire hfama isoet fleroely ap hill, the points of 
greatest danger are anade safe first, and the lirhllity of l-oro- 
Ing oones and 3oga i-olllag down Into horned ooontry lessenea. 

One of the eseentlala of etxooeaafal fire fighting la 
to 9tBy with all flrea until they are entirely out. A fire ia 
frequently oontrolled and reported out, and then starts up 
later and bfuma wltli renewed energy. 

The beat tliae to fight all flrea ia in the night or 
early momlog. 

Ooiist rratire Putting 

The OoyemiBent la oownltted by publlo policy to the 
oonaerratlye management of the forest reaexTea because of the 
neoeaalty of protecting waterahada and maintaluing a supply of 
timber for the future la muoh the ease way ae It ie eommitted 
to cheap postal aerrioa regardleae of whether the Post Offloe 
I>«partment Is aelf supporting. It la otherwise, however, with 
the private owner. 

Altho many lumbermen are eoalnr to realise the neoes* 
slty for some system of fire protection on their lands, very 
few have as yet considered adopting that other essential prin- 
ciple of praotloal forestry, remely, oonaervatlve lumbering, 
or lumbering with a definite Intention to provide for a aeoond 
crop. The majority of private owners have logged their lands 
olaan of everything possessing present marlcet value. The logged- 
off lands have been sold or rented for grazing or have been held 
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Without naj definite notion &b tc their future use or T&lue. 

In BOsie oaaae they have reyerted to the State. In no instanoe 
has a seoond exit either been proyided for or expected; but in 
epite of this fhet a few of the older oonoems now engaged in 
cutting tinber fron lend which was out oyer years ago, and f^n 
which all the tinber at that tine merohantable, was renoyed. 

Tha early l0£:gin£:, howeyer, emoxxnted to little wore than a cull- 
ing; of the f Greet, end ie not at all eoBqwrable to the clean 
logging of the present day. Former methods left more seed trees, 
Btcro imraature tress, and less slash to isyite fire; and con- 
dltiocs aero in every way more fayorable toward seeox^d growth 
than they arc now when the narket penult a the outtizu; of oonrpar- 
atiyely smcvll trees at a profit. There ie no livelihood that 
present methods, tho no more hsedlesa than former sethode, will 
permit a return to cut-over land within sny reasonable time, end 
even then the forest will be much inferior to the present one. 

Ihe present-uai' l^bormen oust, therefore, deliberately provide 
for e second crop if he expocta to out over his land a^in, and 
to that end he asuat «dopt methods similar to those in use on 
the forest reserves. It will, therefore, be of advantage to 
Inquire whether, aside from producing the indiraot benefits men- 
tioned above, the Government system of nanageoent la also flnan- 
olally profitable; for only after proving that it is oan it be 
Buoooesfully urged upon lumbermen. I'o illustrate both the 
methods employed and the finanolal results. It will be well to 
take spedfirio enaciples, two timber sales from the ^iemra torest 
P.eserve being seleoted. 
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The first traot is situated in the Greenhorn L'ountalns 
of the Boathem Sierras, The typical etand on the lower slopes 
and good soils oontalns a large percentage of sugar pine In mlx- 
tnre with yellow pine, white fir, and Incense cedar. The stand 
may he dlrlded rotio'hly Into three parts; 

1. Young growth, below the nerohan table slse of 19 
Inches at the bntt. 

Thrifty timber, from SO to Inches In diameter, 
of aerohantable slse bat not yet mature. 

3. Mature timber, over 36 Inches in dleoBeter. 





1 

\ 
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k 

1 
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The arerac'e number of trees of each olass, per acre. 
Is as follows: 



Sugar 

pins 

Yellow 

pine 

White 

pine 

Cedar 

All 

sped es 

Young growth 

194 

23 

637 

16B 

922 

Thrifty timber 

3 

1 

6 

2 

11 

Mature timber 

3 

1 

£ 

1 

7 


On this traot the fir and cedar were out toes small 
slse as they are merohanteble, namely, to a diameter of 19 
Inches. Taking both the nature end thrifty timber of these 
two species, the object was to reduce as fbr as possible tbe 
number of seed bearers of these oomparatlrely rslueless trees 
and hence inoreaee the proportion of sugar end yellow pine In 
the second growth. The sugar and yellow pine were out to 36 
inohes, taking only the mature timber of these two spool ee. 

By referring to the table glren abore. It will be seen that this 
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nethod of rattlitf; lesToa 2 aoRar pines an^i 1 yellow pine of the 
thrifty o' BBS per acre. These trees are no-ir ve'^'chantahle, hot 
are left for the Rood of the futare forest. They will prodnoe- 
and scatter seed of the kinds desired ontil the land is again cot 
OTer and at the sejoe tioe Inerease steadily in sise and Tslne. 

Thle net hod of loc^glng pemits an average out of 19,474 
hoard feet of all apeoles por sore. The uerohantahle timber 
which is left, oonalsta of £,346 feet of sogar pine and 661 feet 
of yellow pine. Taking more exact figuroa from the survey of 
the tract, the following stand cf pine and fir is left upon the 
average acre after logging: 


laaeter 

Sugar 

pine 

Yellow 

pine 

irhlte 

fir 

Inohea 

6 

162 

19 

466 

4 

26 

8 

TO 

9 

• • 

P 0 

6 

12 

7 

1 

• • 

16 

• • 

a • 

6 

86 

£ 

• • > 

• • 

50 

0 • 

1 

m • 

35 

1 

• • 

• • 


Ve will assome that thia tract is not out again for 
fifty years • rising very ooneervatlve tables of growth, pre- 
pared by the Forest Servloo, the stand upon thc^ average aore 
will then be: 
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Tallow 
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White 

fir 

Inches 

7 

a a 

a a 

466 

10 

16E 

a a 

a a 

11 

a a 

19 

a a 

14 

£5 

a a 

a a 

Id 

a a 

3 

6 

£2 

• a 

1 

d 

£8 

7 

a a 

a a 

3£ 

E 

a a 

e a 

36 

e a 

1 

a a 

38 

1 

• a 

• a 


While more or lees of the sn&ller growth la daetroyed 
in the lazier trees which are not out are usually, 

under the mearre regulationa, left Intact. A«oa^ theao thrifty 
pines, uoreorer, the loss froa wlndthrow is very slight. With 
4 seed-hearing pines left, per aore, and oontinnoos protection 
against fire, the new stand should contain, has! dee the trees 
giren in the abowe table, an abondanoo of soellings and saplings 
la the open spaces. 

At fifty years after cutting, therafore, assuming the 
same merohantable limit of 19 Inches, the stand per aore will 
eonsiat of e,BTO board feet of sugar pine, 2,890 feet of yellow 
pins, and 3,600 feat of White fir. Inoense oedar la not estlm 
matad in the absenoa of satisfactory growth tables. 
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The next poidt to eyamloia 1 j hov Sorexaa<£'flt atends 
flnanoislly a on thia opemtioti. la eaah «tore it iios Icreelad 
2,346 feat of piae aal 661 feet of yellcw pioe, bov aer- 

ohantatle. Tbe sa'^e vac taade on l^ia of an apparent 
dtojflpage prioe of foi gAfa-c pine and $2 for pellov pine, 

whloh eoold anooiit to ?7,13 par acre. Tlis aol'eal at^anpa^a 
price,, lioeeTer, nree 50 aeiita store in eaoli ease, for the fol- 
loving reeeon: 

Ao tvaa Bhown. in the ii^oneeloB of logging the "ovem- 
-iaant raq'iires the porebaeer to pile tmah ready for oirning anl 
to ooi&ply with other neaaaaary raRulationa which together ooat, 
in the Sierras, on the anrera^e of 50 oente for erary thoasund 
feet of tiaoer out. It la eridant that hy not anforolnr thaae 
re^nilatlons tlia Oorornaait would ha ahle to sal: the saTEO tis- 
hor at an adrenoa of 50 oente par ISicaaand, The tlnhar la 
worth , tharofore, 60 oenta a thonsand more th€W the prlae nnned 
la the oontraot; and tha aotnel invaetiaent in serohaatahle tlia- 
her laft la therefore, ^8.63 per acre Inetaad of ^7,16. 

Slallarly, the Goremaeat aold the 19,474 feet i»er 
sore for a certain prioe, hat indar reatrlotlona whloh ooat 38 
oenta a thoaoand feet. If it were atrlring almply to get the 
grei teat ianedlabe r^tan, the GoTornaent ooold here rooelved. 
19,474 X 50 aenta or }9.74 por sore sore then it did reoelvo. 
Thia fte»aat isaet, therefore, he aonsidared as invested. In 
addition, it Inreata 10 oenta a thoaannd or ?1.95 to horn the ' 
piles of slash; an-i finally there la the ooat of admin! atrat ion 
and proteotion which may he placed at 3 oent per sore, slightly 
more than It la at present. 
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At S par eentt ooraysnuided the Talua 


of toe Btiinditt^ mereliiaatehle tldber woalA eBoont x 
la 30 7 ear 8 to v97.d3 

^9.74, the oost of piling bruah, eto. eould amovat 

in 50 years to 4S.70 

4 

91.93, the oost of baralng oruah, eoald aaouat in 

50 years to 8.66 

1 oent Inyested esnaariy for proteetlon sonld 

anoTint In 60 years to 1.18 

The total Investment per aere at the end of 60 

years is thus 990.81 


The eetlmated stand per acre at the end of 60 years is 

SaC«r pine d,870 foot 

Yellow pine 8,890 

White fir 3,600 " 

Therefore, In order that the Spvenssent ncy Rome out 
even in the operation, stniitpage velnee maat more than trlpla 
In 50 years. If in 1966 atirar nine stTunpef’S is worth 97,73; 
yellow pine, 96.19; and white fir, 98.38; t-.e orl^nal invent- 
aent will he returned with interest. Any farther increase in 
stumpe^e values will he elear pain. 

A aaooQd llluatratlon ie taken from the heedquartera 
of Tresno T^ver in the Central Sierras. Bare a sale has been 

made in a fine stand of yellow pins in mixture with some sugar 
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plna, white fir, and cedar. Hoiurblp dlYiding the stand into 
three partn es before, the aTere<»^ sere oontaina the ihll owing 
trees: 


• 

Sugar 

pine 

Tallow 

pine 

Thlte 

fir 

Cedar 

All 

speoies 

Toong growth nnder 19" 

17 

107 

£4 

109 

267 

Thrifty timber 20" to 66 

1 

6 

1 

6 

12 

Mature timber orer 56’* 

1 

6 

1 

1 

8 

On i^lo tract 

also f5r 

and oednr were 

out to 

as saall 


a dlaaster, Inohee, oo they ere laerohentahle to better the 
ohanoes fbr good reprodnotlon of angar ^nd yellow pine. The 
latter were out to 36 inohae only, laaring 6 treee of the 
"thrifty tlaber" olass on each sore. These trees are now ner- 
ohantahle and contain 900 and 5,876 board foot of sugar and 
yellow pine reepeotirely. The stnaprge prloes oentloned in 
this sale were $£ for sugar pine and $1.60 for yellow pine. 

They thus hare a present ooney ralne of $10.60 pins the 60 
cents per thonsand allowed for piling, or $16.99 ell told. 

These troM ropresont a saerlfioe on Inrestrent in the land 
for the perpetuation end renewal of the ^rest. They will seed 
the ground oontlnnonsly with sugar and yellow pine. At the 
saice tiae they will inoreaee steadily theaselves in else, and 
oonBB^roial ralne. It should he noted that the six nerohantahls 
pines which are left are right in the period when they are grow^ 
ing Bost rapidly In rolnme. With on inoreasing proportion of 
hoertroed and elear hole they ore, aoroorer, steadily attaining 
a finer quality as tlaber. 
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firen reeerr^iur these trees, a out oa this lie&Tlly 
timbered tract of S7,081 board feet per aoro is posidble with 
a money yield of $40,87, 

let U8 assume that this traot also is left for fifty 
years before a seoond out le aoade, Apjlyinfp the sane f^romth 
tables aa in the former oaee, the stand of nerobantablo timber 
per sore at the end of that period will bs 6,020 feat of su^r 
pine, 16,580 feet of yellow pins, and 1,020 feet of white fir. 

It Is useless to attempt to outline what the B»thod of outtlng 
will be at thit time, "he easoutial point is that the mer- 
ohantable timber will be thert; to be out if deemed adYisabla. 

Let ua apply the fiu^olal cent to this oaaa else. 

^1^.99, tho value of the timber now mer-* 
ohantable but left staining, oompounded ■ 


at 3 per oent, would amount in fifty 

years to 161,33 

60^ per thousaad feet for piling, eto., 

or $13.54 on laol truttlng 27,081 feet 

would amount in fifty years to 69.40 

10^ per thousand feet for burning 8? ash. 
or i^2,71 pur aore on land cutting 87,081 
feet, would amount in fifty years to 11,98 

1 oant per ansom for administration and 

protection beooBiea in fifty years ^ 1,13 

TliS total invest cjent per acre at the 

end of the period would then he $133,74 


The eetlmated stand of timber, o<:dar not iaoladad, 
at the end of that time in aa follows: 

6.020 feet of sugar pine 
16,580 feet of yellow pine 

1.020 feet of white fir 
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It la erident that here also as aTera^e increase of 
OTsr 300 per cent in atn'-page prices during the next fifty 
years is neoeeeary to make the inyeataent sound, la other 
words, if sagar pine stnaipage Is worth $6.94 per thousand 
feet in this locality in 1956. yellow pine -$5.69. end white 
fir $2.63. the GoTemBMnt will reoovar the full asKiunt in> 
Tested at compound interest. Any further iaorease will he 
a net gain. 


The prlrate owner is neoessarlly in a more diffi- 
cult position than the Goyemnent in adopting oonseryatiye 

1 ^ ^ 

methods of cutting. He has taxes to 'x>ay where the Ooyemment 

t 

has n me. altho the 10 per oent of the gross reyenues from the 
reserree. paid to the counties included night he regarded as 
a tax. The cost of protecting his land is neoessarlly higher'' 
heoanse it must he done upon a oonparatirely esiall sosle; and 
he must oonslder the marhet yelue of his out-oyer lend, which 
the Goyemnent oan if no re sinoe its ownership of the reserros 
is perpetual. Cut-orer timherland. under ayerage conditions, 
is worth |2 an acre and assessed at $1.50. At a rata of 2 per 

A 

oent the annual tax is 3 cents an aore. The protection of a 
priTate traot of ayerage size should he placed et fully twioe 
the cost of proteoting the reserros. or £ cents an aore. 

Starting from this hasia. let ns suhstltute a private 





owner for the Goyemmont in the first operation desorihed ahove. 
In the first plaoe he would, like the Goyernsient. invest $8.63 
per aore in merchantahle tlnher left uncut. He wotQd invest 
60 cents a thousand in piling hrush. eto.. and 10 oents a 
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tltouaazid ill timing tba pilea, or ^^.74 and iil.96 raspeatiTely. 

UnliXa the CoTemment, he lareats the Telue of his ovt'^orer lead, 
cr aad there la finally IzrreBted &a aziaaal charge of 5 cents, 

3 for taxes aad £ for protection. Carrying all tbeoe same for- 
ward fifty years at 2 per cent ooapoiuid Interest, the total Ic- 
vectment per acre at the end of that period Is ^103. 49. If the 
land itself is still worth ^8, ve hare ^101.49 to he corerod by 
the ralne of the timber. Ihe 8,870 feet of Bngc.r piae, £,990 
feet of yellow pine, and 9,600 feet of white fir, whioh will be 
ripe for cutting on eaoh eore at the end of fifty years, rnnst 
therefore, hawe stuBpege Talnes of ^8.70, ^6.96, end ^£.61 re- 
spect iwely if the InYestmoct la to prowe financially sound. 

Subetitutiag the prlTete owner for the Gorernaent in 
the second lllostration, and perforiaing the ooaputaticn in the 
same way, we find that augar pine stuapuge nnst advance in fifty 
years to ^.70, yellow pine to $S.£7, and white fir to 48.89 if 
the investment is to be profitable.* 

fheoe figures may not seem very enocuraging to tliose 
who are actively engaged in luaberlng and who are considering the 
advlsablility of adopting forestry prlneiples In the rntmagesient of 

A 

their t labor lands; but there are many additional points that ‘ 
mofit be considered beeidea this bare financial steteaent befbre 
the preposition can be wholly rejeeted. 


*If these atuapage prices actually i>revail fifty years 
hence, the forest owner who is holding his timber for a rise in 
valM will realise about 2-l/£ to S per cent. 

(Se^nd lUuatratior 

80 sq.ft X $6 (average stumpage prjee ) . per cent) 

40.87 
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la tbe firet pli9«s ft U Woomiag; taeTsaelagl;; appereat 
tlict 8 ci^ot6K of flro arcteotioa oas* Le orgealBed aot zhs^ly or 
chiefly ibr tho 8fi>e of tbe cat-over load, but for I'jjb sake of the 
Tiri^a timber and the plant. i port ion, therefore, of the aj^ouat 
obarged u^injt the second crop as lavostod la fire pvolojtic^, 
aSiOuld be oonsfderetl rather ae lnj*tr*n«o on tT:;® Ylr4;in t labor and 
pleat. ?he fiatnioial result la the sase. 'fhe none^ Hpoat oa 
proteotlon la InTested lastear; of real lead, whotb^ it i« ehexrsod 
to the pronent opon^tion or to i}i(> ftotture opor»'.tien. bat enco it 
is admitted that the ahar^ for fire protoctioa la a aoceasei';* or- 
pend1tm*e la any eacteat. It is arideat the lee •nag of ihcda- 
tire trees to fom a oeoond crop beoeiies lass a tax, and is oon-' 
slderablj more \^vrth ^lle. 

to have sean, fbrtheniiore, tliat 13ie lyx^oal lamberin^ 
over&tloa in the sa^ar and yellov pine belt requires a r^^rj Xnnse 
initial iarontnent. la n&ay oases an outlaj of ^00,000 or even 
$750, CCO has beea reqaired to pat the satire plant in readlless 
for operatloD. lo roooTor tlAe initial <Hq>endi tara, nearly erery 
luuber firm Inelades a depreelatlon charge of fi*oa tl to ^ per 
tbeasand feet la the cost of logging. is, after a r-m of 

A 

say taentj years, the tlnbor vlll he eido^astad cad tha logging, 
reilrood, mill, and othor eqtii’.aaent Till be so mioh uorthlesa 
dirt and scrap iron. laoh t.hoasand ffiet of timber logged mast, 
therefore, pay one or two dollars to a slnkiag fund wMoh-wlU, 
when the entire tract is out, cover the cost of the original ia> 
vestment. 

How if, under oonservatlve outtiag, a tract oaa be 
logged over a csoozid time issediately or very soon aitei the first 
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out lA ooaylaiod, tho loais'tL g* Gdmoo oX* tha 'aIH uol 94 

td tlua uiM Icr JTlr&t out, Gut vlll 00 pro« 

Xiwut btfoombd ths& oI liis 4«^reol£.'cloa 
oiuiur^fi? Xt o6ii uot oe oliolaatoti, tut «daX.X. !• uot, 

oGzuIltlwiid, L« ^oatly roduoodT a s«ooa4 out Xj 

tie, 4o»t gX tite piMut Mould uot bo aniuB by tXio billion fooi 
oX vie^xA vXnbor, but by, uay, 9v/G, 0^0,003 Xaot ol' tXrglu .inbor 
piuii 7uO,wX,3CC fast of 8eooi*u-^:.*&wth tJ^ar; und onca ooubor- 
▼utlYo la Inatallod, tbdro.lo tba podulbl* t«^rd oat 

tv. b« r«»okouad *itb. It la not lapoaslbla tbat ine luautfa^oau vba 

outa aonaarruti Tal/ will riod thal tbo raouctiou in nXa daprocXa^ 
tiOA obar^e aura tbau oXfaata tbw aatra aoat of logeiu^ dua to 
obanged setboda, and that iilB luirgia of profit on tba oporution 1 b> 
stotid of boing xodfioad, xill b« aatuslly Isoreaaod. TLc anex> 

Bcaa Inveattbant raqulrad for saojaoafai Auoboxxng xn tnla ragion 
le on* of toe otrongoat urguineute that can ba offaxad for oon- 
aexvatlfa atfUboda. Aa^ step that will lengthen the term of ser- 
Tloe of theae oxpeaaiva plants la worthy of thwro consideration. 

mother euggeailon is offaxad. STha gxautast proalaa 
of chs alaxxA I'Ufibaraian, alifioat without aznoptXoa, la the dispo- 
sal of his icm lo'x-gxada stooh. The veoturn aarliots ora glut tad 
and the tzauspoxt«»tlon OGurgas naka ita ahlpBant lor any lis tunas 
oat of the qaaution. Keny firms isiudla from 8C to 60 per sent 
of thalr anntial ant at an aotual loan. low under any fflethod of 
ocneerratiTe outtlng, the trees whioh are reserved for the aaoond 
crop are the youngest and aaallest, with the hargeat prcpoirtlon 
of sapwood and of knotty lambar. The Barohantable tlnoer waiah 
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l8 left v«xLld out salaly low-grade stock. Xu other i^ords, it 
is belloTed that tbs sugfur and yellow pine luaho-twnn will find 
an additional arj^uaent far oonservatlTe losciag; In a Mgjior por- 
oentage of the better grades in hi a asnoal out, and henoe in the 
higher ayerage selling price whioh it will oososand. 



fhe vl ncnf InnortR’^t print cf ?.ll in fKyo-^ e.f 

o«nserTetiy»* luaherinf: Ilea In the fact thr't ^bo end of the float- 
ing In slj^rht, finJ ihrt etuanago ^Joe« *i*‘e reuidly ap- 

preointlng. 

The esBentlel facto- lu^nberlng np io the prooent In 
the '’ierray end noifhesr" oroeo r«ngo*» hos been the ease in an— 
';niTlng tl*»heTlenl end, henoo, o>eap stosupege. TTndor the yerr 
l?>‘erel I**7td and tlnher lews of the federal ’?cyernnent, large 
holding* hero been easily acqolrod at rory alight o^penae. t^oh 
of the timber row o-fnod by lomher oompeniea and Inyoet^ra nae oc- 
qulTod nt an sworage ooet of 10 to 40 cents a thonspnd feet, pine 
ntn?-v‘»o only hoing figured, end other e eeles not oo’^sid^red at 
all. Hundroda of honeoteodOTo «ujd nnalT timber locators, nnable 

A 

to opemte thesreelree or to hold a-d pay tores on their 'lend, have 
boor soiling ont to large operators at prloe* diototed by tbe 

f 

totter. In neny oas»<* the so^all ormers heye boon forced to sell 

broeree the' were "orrounded by l?ryw oner® tors end Taiobt* to 
/ 

' f*^elr tlmb“r to nwhet. 4s an Instance of ibis o>«Teot«r^ a 

/ 

J ’ 

'‘tract oonteiniry 21,000,000 feet cf sngnr and veltow pine In the 

1 

I c^ntret Pierres, which has been held for nome years, ws.o sold In 
190? to the Inrober oornany ^hose holdings nurreupded It, aud 

ii 
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vhloh centre lied eyery ontlat, for or approximately BC 

cents a thonaaT^ feet. 

As loxLj; as cheep stxtnpa^e is ohtaiiuiible« there la ob- 
Tioualy no InoontlTe to out oonsorTatlTely. Cnder aaoh oondi> 
tiona, the best policy la clearly to log for the greateat in&ce- 
dlate return and then no ye to rirgln timber. The important 
question in the case is: how long will thla situation continue? 

Of the total area of approxloately 17,080,000 acres in- 
eluded in this timber belt, 8,61£,0C0 aorea are owned and pertaa- 
nently reoerree by the United states; 860,000 acres are owned 
by the Gewemment and withdrawn fron settlement, pending exami- 
nation and probable addition to the resarree; 1,426,000 acres 

arc owned by the railroads, which are alao adopting the policy of 

* 

permanent ownership and oonaerration. There are 1,280,000 acres 
of Government land still open for settlement. These arc nalnly, 
howerer, barren, discarded ereaa, bearing no timber, and can be 
largely disregarded. 

Within this belt there are, all told, 4,874,000 acres 
of land under patent or claim. Of this, approxioBtely 
1,500,000 acres ere owned by large operators, now aotiyoly ex- 
plotting the timber. Approximately 150,000 acres are owned by 
small ndlls, also aotlyely engaged In cutting. About 900,000 
acres are owned by timber land inyestore, men who are not now log- 
ging, hut are holdli^ land end stumpage for future exploitation 
or for rise in y&lue. There remain £,319,000 acres whiohaare 

mainly in small holdings. ITrom this must be deducted all agri- 

* 

cultural and grasing lands and all mineral entries. The btOanoe 

* *■ 

represents the floating timber land, the small holdings which Ba^r 
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be ooneldered as on the atxunpagrs market, the price of vhiob ie 
Bteedll; risla^. 

The oh&n£ls£ sltiiation la renpeot to timberl&ads Is 11* 
lustrated moat fox^olbl; by the history of stun^ge prloes in the * 

su^ar aud yellow pine belt during the last fifteen years. Fif- 
teen years sgo, as far as any stumpa^e price vas reoognlsed for 

t 

these tvo‘ speoies, it was not more than 10 to £0 oents per thou- 

H 

sand feet. Fife to ei^ht years arjo, a good many tracts vers 
orulsed and purohased on the basis of 60 oents per thousand for 
the pine timber only. To-day in the open market stuaipage is* 
held at from vl to ^2 per thousand feet. In some oases i^.50 
has been paid for sugar pine and for yellov pine on the ibrest 
reseonres, plus an additional 60 oents per thousand feet in the 
oost of logging, due to federal regulations. Within the last 
fifteen years, there has been an average inorease from 15 oents 
to vl.6C, or 900 per eent. 

It is recognised that oheap stuopage is now obtainable 
only in snail, scattered bodies. Vith the keen ocnpetitlon be- 
tween buyers of tinberland, it is harder and harder to eeoure 
stuapage at any price, slnoe the amllable tlmbsrlaztds are passing 
rapidly into strong hands, which are holding them for future ex- 
ploitation. There are several looalitiea in this belt where 
fims idiioh have oQcqplet«i the logging of their own )io2d.dd£8, are 
forced to go out of business unless forest reserve timber is avail- 
able. Oregon and ^’ashlngton will, of oourse, offer an outlet 
for some time to come, but the changed conditions whioh we have 

1 

noted in California are taking plaoe in those States also, ths 
more slowly. The essential point to note la that, while more 
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or less tlnber oaa bo picked up hero end there, it will be in- 
ore&aln^ly difficult, aa the present tracts are logged off, to 
eeoure Tlrgln timber in aufflolent bodies to justify a plant and 
an operation on the same scale as the present. It will certain- 
ly be impossible to do so at anytldng like the same etumpage rates 
which h&To horetofore prsTailed. The time is approaching rap- 
idly when new stumpage can be scoured only from the federal re- 
serres at the highest 'uarket price, unless oonaer^tlre cutting 
is praotiaed in the lands now being logged, so that a second oxzt 
oan be made when the Tlrgln timber is exhausted. Unless the pri- 
vate owner outs his J«n timber oonssTwatlwely, under some such 
plan of long time isreertment as that outlined, he will in all prob- 
ability be forced, when his girgin timber is exhausted, either to 
go out of business cr to buy stumpage from the reaerres at the 
highest prsToiling prioes, and under regulations that will re- 
quire an additiozial expense of fully 50 cents a thousand feet in 
logging. In other words, the private owner now has the oppor- 
tunity of investing tho oost of conservative cutting id his own 
land rather than in the vovomment's land. He may reap himeelf 
the increase in stumpage prioes rather than waiting for it to 
aoorue and then pay it over to the Government. 

Oonoluslon 

?ire protection is the point of first iaportanoe. The 
utmost care and watchfulness should be required to prewaut flreo 
escapljxg fios oasns, locomotives, and donkey engines, and 
to detect and extinguish every fire as soon as it is started. 

Lo'oonotiyee and donkey engines should invariably carry efficient 
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eparX arresters. Ontsile of the logining oper: tlona, patrol 
daring the dr^r season is alimys tho most effect! Te method of pro* 
teotlon. It sLoulc. be aupplecexited &fi far as possible by trails 
and tolephones to a&ke the tract cooessible. 

Orasing npon freshly-oxit lands le harmful, slnoe it la 
liable to retard the reirtcokizig of the gx^undy After ten or 
titolTe yoare hare passed, anffioient to give the seedlicga a good 
start. United grasixtg mill do no l^arm, and frequently oan be made 
a source of oonsiderable reTenne. Froa 1 to 5 cents per acre 
has been secured annually by a cumber of firms in the Sierras by 
loasine graslng prlTildgea upon their cut-orer lends. 

fext to proteetiom, the essential point in conserratiTe 
manogenent is tc bare enough of the younger and thriftier tlisber 
to furnish sufflotsnt seed of the -vpluable trees and to Ibra the 
basis for a second out. Co hard and fast role oan be frevned to 
meet this requirement. In ntany oases the simplest and most 
praotioal method will be to follow a diameter limit in cutting. 

On many tracts thru the Siexrras, outtlng to 50 Inohes will leare 
a suffiolont atend of young pine timber on the unround . In other 
oases it will be In&dTisable to follow any flxt diameter. het 
the f oilers lecTo here and there a group of trues which are main* 
ly of the younger and thriftier olass end out olean aroxmd them. 
These groups will quiokly sued the interyenlng spaoes end will 
yield a good out of timber when the land la logged again. . 

Tho final point is to proteot tho young growth and the 

trooB wbioh are tc be left as ftill^- as possible, both during cad 

■ « 

dfie^ logging. This requires olose supervision of tho logging 

V ./ 

orfcuB to prevent unneoeesery injury in felling, slinging ri;;ging 
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for donhe:^ canines, and lrir.dlin£: It rdgu ires alao 80?i?« 

tact hod of dlopoeirg of Blanh. Tha latter BhOTzld bo aa oheap 

and simple as possible ceneietent with fair thoronasa in remoT- 
Ing the BSBll, inflcBiBeble rantorlal, and rith little dnraage to 

< 

the reBjalninf: trees and seedlings which it is the objeot of the 
work to protect. filing slash, as required in the f:>re8t re- 
serves, is arrensive, having never been done for less than 3C - 
cents a thouaar^d feat. In some localities, however, where young 
growth is dense and small timber la sonttored over the ground, 
it is the only safe method applioeble. 

In more open oountry, especially vhere the timber and 
young growth aro bunohed, it is often sufficient simply to firow 
the slash when logging into the openings, away from anything which 
should be protected, and then fire it wltlsout piling. This 
method is much leas expensive than piling, but on many of the 
open pine lands in the northern part of this timber belt will se- 
cure almost as satis ibotcry results. It is wlioUy unneoesaary 
to burn lorre tops and but'^s. Vith the small, inflammable mate- 
rial removed, the large prices above offer no menace to the for- 
est. 

Clean logging la not so much a part of eonservative 
nanagooent as of good lumbering. It is now practised by many 
private Aims to a degree equal or ueaily equal to tliet required 
by the Government. 

lllustrr.tlnf: the various jjoints mentioned, the pol- 
icy adopted by the jcCloud Lumber Company at the suggestion of 
the. Forest iierrioe is of special interest. This firm has de- 
cided to hold ell its out-over lands and plans to log them af^in 

/ •' 
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about thirty yoai-a after the firot out. .-.11 of its i.ol4iB^» ura 
protested from fire by patrols. £aoh patrolr^fin covers from 
43,000 to 70,000 sores. A telephone line bae been ooustrootod 
to enable tbe patrols to ooinHunloatc irltb headquarters piumptly 
when extra help lo needed to fight fbrest fires. Statioas for 
storing- fire- fitting tools are baling built at strategic points, 
usually about 2 to the toxvcehlp. 

In addition to these rsasures, fire lines burned out 
to a width of 203 feet and designed to serve as vantage pointo 
in fighting fires have bean construotsd on a portion of the tract. 

These lines cost from to <^16 per mile and will be ujed ozxly 
to prOttiot the most valuable bodies of £XOsiita timber. IV^enty 
olles of lljie are suffioient for a toTmshlp. The total oost of 
this system of protection ixtrin^ the last year was i cents an acre. 

The log^;ers eaployed by this oompaziy axe instrxioted to 
out no trees under SO inches in di^jseter at the butt. Xhls meth- 
od of logging leaves a groat deal of young, thrifty timber on the 
out-over lands, much of it standing in oonpaot bunches vrhioh are 
left intact. 

hOGging in this comparatively' level ccimtry is acne with 

> 

wheels". A 8330 CG ia cleoxod for their operation on eaoh 
side of the Iogb, the' slash beinc thrown up in vindross to the 
left and right. The swampers are required, in closrlng out for 
the hig wheels, to throw the slash away from the r eiuai nlng * tree s 
and vtiluable young, growth. After the ground has been scictened 
by the first fell reins, the windreus of slash are bui*ned with 
praotioally no additional piling. The oost of this burning last 
year was l-l/S cents a tLuuse.nd feet or 23 oouts an acre. 
i 
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SlBtple ea it la, tLls covara tlia aaaantlal poifita 

of ooz>o«x*TatiY€: 2 sazi«-£: omsst . A tine at&Oii of iouzt^ tisuar la 
left to raaaad tlio £roiind aiul field a profitable oat wbaa the 
lead is lodged again. 2he burning of the ala ah ash the eyaten 
Of patrols provide for tho protection of this foxuog atand. ihe 
B'dBtB expcjided for these purpesos axricimt sla^ly to an Iziauranoe of 
the future cut of timber. 

Conaorvative aethoda of liuBhering lanst neoesaarlly be>' 
gin T.*ith the larger ovnexa holding traota of 20,0U0 aorea or 
nore. Only on aroae cf this size vill it ae poaaiblo; imder the 
plan cf I^ldlnt> logged*over lande for a a^oonu cut, to keep the 
plant In oonllnuous or nearly oontinuous operation. r'orthercjore, 
tho nvertige ooet of pxctecticn pur acre Is aluays reaaoed as the 
Bine cf the traot inoreases, and tho 4crk can bo none on a larger 
scale. 

Conaervative iaethnu.B are not noa poaaible for the soall 
omcr. Undar the ohanged nerkat oozidlticna, hozover, \«hloh are 
gradn/J.ly coning about, it la beliorea that lands, ahioh are 
lightly and carefplly logged, ulU in tioe ao<piirc a diatinot car- 
kot value aa oentrasted vith olean-out lands. ocnservativa out- 
ting Ctay in this way \tlt igate ly pay the aB>&ll operator as neH 
so the large operator. 
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Thg atate 

The interest of the State in the introdnotion of prae- 
tioal forestry in the Sierras is a purely eoonomio interest in 
the penaenenoe of one of ite foremost industries and souroea of 
wealth* The enonaoua body of nattusl tinber-produoing land in 
this region forms one of California's greateet resouroes. If 
this resouroe oan be made pemnent, like agrioultnre and horti- 
oulture, the gain to the State as a whole in wealth and in the 
stability of its industries will be insalouXable. Some portions 
of this naturally timbered area are now in danger, thru hard log- 
ging and fires, of turning Into unproduet iye barrens, fit only 
for sheep range. 2uoh a result, if general, would certainly re- 
aot Upon the whole State in the lose of population and taxable 
property. The point where the State oan be of most assistance 
and ^ere its help is most needed in ecoouraging the praotia# of 
oonseryatlye methods is in a thoro going system of proteotion 
against firs. The prlyate owner needs the aid of the State in 
the problem of protoction. Especially is this necessary be- 
cause the proteotion of any forested area depends so largely 
upon the proteotion of the areas whioh eurreund it. An owner 
may protect his own tract most carefully and still be in con- 
stant danger' from his neighbors. It is right here that the 
State,- in the exercise of its polloe powers, should come to his 
asslstanoe. 

FortheriBOre, with Galilbmla's long seasonal drought 
and with the established eustom in many localities of firing the 
woods for one purpose or another, the task of proteotion is a 
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large ose. It dexaands the aooueration of the State with the 
Federal GoTonunent and the private ovoier: emd no single step 
vonld he more effect ive in promoting the adoption of oonaerra* 
tire methods hy tiaherlind owners than a system of proteotion 
whloh will make their holdings aeonre against fire. 

iUi exoellant start has been made by the Ztate of Cal- 
ifornia in the creation of a State iioard of Forestry with State 
Forester and Fire Viarden. The weakness in the present law is 
that the aotaal local work in fighting fires is left almost wholly 
to Toltuataary, unpaid wardens, and hence can never be effective. 

The 3tate system shonld be extended to inolnde paid 
wardens in the various localities where fires are most nmcorons, 
and to provide an emergency fund which can he drawn upon to hire 
necessary assistance* These changes would make it an effective 
oenns of protection. By decisive action along these lines, the 
State can most effectively encourage the practice of conserrative 
methods by timberland owners, and most surely safeguard the per- 
manonoe of its timber resources. 
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